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MURPHY'S BICYCLE RIDE A HINT TO 
THE RAILROADS. 

There are some coiiiiiionplaoe truths which only take 
on a practical value in men's minds when they re- 
ceive some startling^ and easily understood illustration. 
Of such a kind is the theory of atmospheric resistance 
to moving bodies. People who are, or ought to be, 
gieatly interested in the subject (foremost among 
whom are the railroad men of the country) are aware 
that air resistance is one of the impediments that keep 
down the speed of moving bodies; but we question if 
one in a hundred of them realizes that this is not mere- 
ly one, but probably at high speeds the chief resistance. 
Engineers and architects are all familiar with the tables 
of wind pressure, from those of Smeaton to the later 
ones of Trautwine, Kent and others ; and roofs, bridges 
and other frame structures are proportioned to meet 
pressures which range anywhere between 30 and 56 
pounds to the square foot, according to the particular 
selection which is made from among the many tabu- 
lated guesses as to vyind pressure which adorn the ac- 
cepted technical pocket-books of the day. But while it 
is believed that a GO-mile wind will exert an 18-pound 
(Smeaton) or a 36-pound (Trautwine) pressure per 
square foot, it does not seem to occur to practical men 
that a 60-mile train (action and reaction being equal) 
will be subject to the same unit of pressure — or if it 
does occur to them, the fact is steadily ignored. 

Elsewhere in this issue will be found a full account 
of the ride of a mile a minute recently made by a bi- 
cyclist behind the shelter of a locomotive and car. The 
facts are profoundly significant. Here is a man who, 
even it exerting himself to the utmost, could not ride 
a mile unpaced at the rate of thirty miles an hour, can 
yet sweep along behind the shelter of a railroad train 
at a speed of sixty-four miles an hour, and have a 
reserve of strength to spare. 

Let us look at the matter as a question of mechanics. 
A pressure of 33,000 pounds exerted through a distance 
of one foot in one minute equals one horse power — 
at least so we are all agreed to believe. A pressure of 
one pound exerted through the same distance in the 
same time would equal sshsu pt^^t of a horse power, 
and hence a pressure of one pound exerted through 
5,380 feet, or one mile, in one minute would equal jjjj'/o. 
or 0'16 horse power. Let us suppose that a rider, when 
bent down into the racing position, represents about 3 
square feet of front vertical surface, and that the 
wind pressure at 60 miles an hour is even less than 
that given by Smeaton's original formula, or say only 
15 pounds per square foot, then 3 x 15 X 0'16 = 7'2 
horse power; that is to say, a bicyclist must exert over 
seven horse power to make a mile a minute against 
still air. Now, as a matter of fact, it is questionable if 
any but a few of the crack racing men can exert a full 
horse power, and they are capable of sustaining this 
effort only for about an eighth of a mile. Prof. Denton, 
of the Stevens Institute of Technology, tested one or 
two powerful riders on the Webb floating dynamo- 
meter, and found that an ''extremely powerful rider 
using his utmost effort" could only exert for a few 
seconds power at the rate of 19,780 foot-pounds of 
work per minute, while another in a hill-climbing 
test exerted 21,200 foot-pounds, or say two-thirds of a 
horse power, but only for a fraction of a minute. The 
difference (supposing our assumed unit pressure for the 
atmosphere to be correct) between less than one horse 
power and over seven horse power represents a part of 
the work which was being done in the recent trial by 
the locomotive, which was opening out the atmosphere, 
as it were, to allow Murphy to ride through it in the 
body of still air within the shield. 

Now applying these facts to a train composed of an 
engine, tender, and say half a dozen cars, moving at 
the rate of a mile a minute, we see at once that the 
accumulated atmospheric pressure on the front of t^he 
engine, the front of eaeh car, the front of each set of 
trucks, and the various projections of ventilators, win- 
dow recesses, etc., must mount up in the aggregate to 
an enormous figure, and it is certainly a proof of the 
extraordinary coaservatism of even such practical 



people as build and operate our railroads that nothing: 

whatever has been done to smooth down and close in 
our trains, so that the engine should do for the train 
that follows it what it did for the cyclist Murphy. 

For the train to get all the benefit of the " pace" (to 
use a cycling term) afforded by the engine, the front 
car should be connected to the engine and each car to 
the one behind it by a continuous sheathing, similar 
in cross-section to the shield built for the recent bicy- 
cle trials. Sheathing should also extend from the sides 
of the cars to the rails, as in the wind shield, and this 
sheathing should be continuous from the pilot of the 
engine to the rear steps of the last ear. The train would 
thus be vestibuled from the roof to the rails and from 
the pilot to the rear platform, and the result would be 
that the total front vertical area opposed to the atmos- 
phere would be reduced about three or four hundred per 
cent. As trains are now built, the air that is pushed 
aside by the engine closes in upon the first car, and 
upon the front of every car that tollows it. Each truck 
also, and all of the brakegear, etc., add to the total re- 
sistance, until we think there is little reason to doubt 
that at high speeds the resistance of the air exceeds by 
many times the internal and the rolling friction of the 
train. 

The best work, indeed the only exhaustive work upon 
the subject, is that written by Frederick U. Adams a 
few years ago, after an exhaustive and costly experi- 
mental study of the problem. At a speed of 60 miles an 
hour he estimates that the total front surface exposed 
squarely to the wind on a six-car Pullman train is 605 
square feet, and the total air pressure 11,374 pounds. 
He urged upon the railroads the necessity for building 
their trains with a wedge-shaped front and flush and 
continuous sides extending to the rails, with vestibuled 
connections, and an absence of all deep recesses for 
windows and ventilators. It is a curious coincidence 
that the cross-section of the car proposed by Mr. 
Adams is almost identical with that of the shield built 
for the bicycle trial. 

It is strange that with all of our earnest effort to re- 
duce fuel expenses and increase the hauling power 
of our locomotives, by improving the track, com- 
pounding the cylinders, enlarging the boiler and so on, 
we have taken not one of the obvious and simple pre- 
cautions by which the greatest of all train resistances 
might be overcome. 

If at 60 miles an hour 7 horse power is consumed on 
the 3 square feet surface of a bicyclist, how much is 
consumed on the 400 to 600 feet front surface of an ex- 
press train of the same speed ? We commend the sub- 
ject to the consideration of our master mechanics and 
railroad superintendents throughout the country. 
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EXTREME RANGE OF SIXTEEN-INCH GTJN. 

P The great 16-inch 126-ton gun building for the 
United States at the Watervliet arsenal will have a 
range power of 20'978 miles. This statement is based 
on a calculation made by Major James M. Jngalls, the 
greatest recognized authority on ballistics in the 
United States army and the present head of the Ar- 
tillery School for Officers at Fort Monroe. Major 
Ingalls has prepared a firing table for the 16-inch gun, 
which shows that a range of 20 978 miles is attainable 
on a muzzle velocity of 2,600 foot-seconds. The angle 
of elevation necessary for the piece he estimates at 40 
degrees. The trajectory, or path described by the 
projectile, which Major Ingalls has plotted show.s that 
in ranging to 20'978 miles the shell will reach a maxi- 
mum elevation of 30,516 feet. The weight of the pro- 
jectile he assumes to be 2,370 pounds. 

On a muzzle velocity of 2,000 foot-seconds Major In- 
galls' calculations show a range obtainable of 13 971 
miles. This latter range yields a maximum elevation 
in flight of 19,302 feet. As in the former case, the gun 
attains the lesser range on an angle of elevation of 40 
degrees. The importance of Major Ingalls' calcula- 
tions may be better understood when it is known that 
the greatest range ever attained in the world was re- 
corded by a Krupp 9'45-inch gun on the Meppen range 
in Germany. The shot was fired in the presence of 
the Emperor on April 28, 1892. The range was meas- 
ured and found to be 22,120 yards, roughly, 12]4 miles. 
The greatest height reached by the Krupp shell in its 
flight was 21,456 feet. The time occupied between the 
firing of the gun and the striking of the projectile was 
70'2 seconds. The German artillerists pointed with 
pride to the fact that had the German gun been placed 
at Pre St. Didier in the Alps, with an elevation of 44 
degrees, and fired, its shell would have ranged 8,956'8 
feet higher than Mont Blanc, and its fall would have 
been in the neighborhood of Chamounix. 

Prior to the Meppen shot, the greatest range ever 
attained was recorded by a 9 •2-inch English gun at 
Shoeburyness, England. The gun was fired on the 
occasion of the Queen's Jubilee, at 13 o'clock noon. 
Several months before the date of firing, the English 
officials sent out data to the recognized artillery ex- 
perts of foreign countries, and the request was made 
that the range of the shell be calculated. Major 
(then Captain) Ingalls was handed the English data, as 
the officer selected to solve the problem for the United 
States army. Major Ingalls worked alone, and when 



his calculation was made, It was duly sealed and for- 
warded through the diplomatic channels to the British 
War Department. 

It was understood from the first that the papers were 
not to be opened until after the shot had been fired. To 
enable the foreign officers to calculate the more closely, 
the English authorities furnished all possible data in 
advance which might be needed. The data set forth 
the type of gun, weight of shell, nature and weight of 
charge, angle of elevation, and a table of atmospheric 
readings, showing what conditions had prevailed at 
Shoeburyness for ten years back for the hour on cor- 
responding days on which the shot was to be fired. 

The range attained by the English shot was about 
12 miles. When the papers of the foreign officers, as 
well as those of the English officers, were opened, it was 
found that the closest calculation of all had been made 
by Captain James M. Ingalls. The next best calculation 
was turned in, it is understood, by an Italian artiller- 
ist. Captain Ingalls plotted the fall of the shot 
only a few hundred feet short of the actual dis- 
tance. The rival calculations placed the point of fall at 
distances varying from 1,500 yards short to several 
miles short. On overlooking the data of the firing with 
the actual conditions of weather which prevailed at 
Shoeburyness, on the day in question. Captain Ingalls 
was able to place the shell practically at the very spot 
where it struck. In his previous calculations he had 
worked up the problem, using the mean average atmo- 
spheric data for the ten years past. From the artiller- 
ists' standpoint, Ingalls' wonderful showing has never 
been equaled, and it is doubtless a fact that this 
officer is more appreciated for his great attainments in 
Europe than he is in the United States. Ingalls' works 
on ballistics have been translated into a number of 
languages, and are standard text books, it is said, in 
many foreign services. 

The calculation which has just been made by Major 
Ingalls regarding the new 16-inch gun is all the more 
interesting in view of the estimate made not long ago 
by an artillery expert of the Krupps, who expressed 
doubt of the American 16-inch gun being able to at- 
tain a greater range than sixteen miles. The German 
expert admitted that a sixteen-mile range might be 
reached on a muzzle velocity of 2,600 foot-seconds, but 
he assumed that the gun must be laid at an angle of 
elevation of 44 degrees, and this he thought could not 
be accomplished except on an "experimental carriage. 
It will be noted that Major Ingalls takes issue squarely 
with th(? figures of the German expert, and in his 
table he works out the twenty-mile range on an 
angle of elevation of only 40 degrees. 

In connection with the 16-inch gun data. Major In- 
galls has developed a table for the new 12-inch navy 
gun which shows a range attainable of 19'935 miles on a 
muzzle velocity of 3,000 foot-seconds. The maximum 
elevation plotted for the 12-inch shell is 32,515 feet. 
The weight of the 12-inch shell he assumes to be 850 

pounds. 

^ I » > » 

SCHENECTADY LOCOMOTIVES FOR ENGLAND. 

The first of the ten freight locomotives which the 
Schenectady Locomotive Works are building for the 
Midland Railway, England, has a decidedly handsome 
appearance, and impresses us more favorably in this 
respect than the engine built for the same company by 
the Baldwin Company, the first of which was illus- 
trated in the Scien^tipic American of May 20. The 
designers have paid that careful attention to contour 
and general outline which characterize all the Schenec- 
tady engines, and while we do not suppose there will 
be anything to choose in the excellence of the work- 
manship of the two the Schenectady locomotive i-5 cer- 
tain to find greater favor with the English people, who 
place such high store upon the neat appearance of 
their engines. The running-board is slightly below 
the level of the tops of the drivers and extends straight 
without a break from the cab to the forward end of 
the steam-chest, upon which it rests. There it curves 
down and forward to the bumper beam. The cab is of 
metal ; its sides flush with the outer edge of the run- 
ning-board. It is of the standard American type, with 
four windows in front and two on each side. Inside 
the English engineer will find the American arrange- 
ment of throttle and reversing-lever, and he will be 
given an opportunity to compare them with his own 
system. The cylinders, 18 by 24 inches, are outside 
the frames, with the steam-chest on top, instead of, as 
in English practice, on the side. The bell and sand 
box on the top of the boiler are missing, the former 
because it is never used in England and the latter be- 
cause it is replaced by smaller sand boxes, two on each 
side, beneath the running-board. These are placed in 
front and to the rear of the main driver, and each is 
supplied with a s'eam sanding device which blows a 
fine spray of sand under the tread of the wheels. The 
locomotives are of the Mogul type, with a single pair 
of leading wheels and six wheels connected. The 
tender is of the standard six-wheeled English type. 

The firebox and stay bolts are of copper, as are also 
the tubes. This metal is used because of its great 
wearing qualities, the firebox outlasting, with good 
usage, the other parts of the engine. 
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COBBOSIOir 07 ALLOTS IH SEA WATEB. 

A series of exhaustive tests to determine the corro- 
sion of certain alloys and metals have just been com- 
pleted by the German Admiralty. The tests were car- 
ried on for a period of two years and were marked by 
the great care which characterizes all German expert 
investigations; hence the conclusions are of unusual 
value, particularly as experimental data on this sub- 
ject is necessarily somewhat meager. 

In the case of each alloy or metal a dozen strips were 
used, nine of them being placed in the sea water and 
three reserved for comparison as tp quality and strength. 
At the end of every eight months three strips of each 
kind were removed and placed in the testing machine 
in comparison with the strips which had not been im- 
mersed. In this way it was possible to determine ac- 
curately the amount of deterioration due to stated 
periods of immersion. Other tests were made by ex- 
posing specimens of alloys that contained a large per- 
centage of zinc to the free action of the atmosphere. 
The alloys represented in the tests were of the follow- 
ing character : Copper alloys rich in zinc, bronzes con- 
taining little zinc, pure tin bronzes, pure aluminum 
bronze, and iron-aluminum bronze. 

The results were as follows : In the experiments on 
atmospheric deterioration it was proved that while 
iron-bronze alloys suffered practically no injury in two 
years' exposure, those alloys which contain much zinc 
are more subject to decay. Of the specimens immersed 
in sea water in contact with iron, the iron, tin and 
aluminum bronzes showed very little deterioration. 
After from two to two and half years' submersion, there 
was no marked difference in appearance, no loss of 
weight and no reduction of strength. Iron bronze in 
contact with tin bronze showed a serious loss, one 
specimen in two years' immersion losing two-thirds of 
its strength and four-fifths of its elongation, the ma- 
terial being partially destroyed by the dissolving out 
of the zinc. Similar effects were shown in the case of 
cast and wrought bronze. A wrought plate of iron 
bronze submerged in contact with a cast plate of the 
same material lost about sixty per cent of its strength 
in two years. 

The conclusion deduced by the Admiralty from these 
tests is that the corrosive action between different 
metals depends upon their relative position in the elec- 
trical scale, the electrical relation of the metals in re- 
spect of corrosion being the same as in galvanic action. 
Thus pure aluminum bronze, which is practically 
proof against the corrosive action of sea water when 
in contact with metals which are electro-negative to- 
ward it, is quickly destroyed while in contact with 
electro-positive metals. Hence, it is best in the case of 
metals or alloys that are to be subjected to the action 
of sea water, to place only those in contact which are 
near to each other in the electrical scale. 



6B0WTH IN SPEED AND SIZE OF OCEAN 
LINERS. 

It is an extremely rare occurrence for a new trans- 
atlantic liner to be thrown upon her builders' hands 
because of her failure to come up to contract require- 
ments as to speed ; indeed, in the past twenty-five 
years, there have been only two instances — one in the 
case of the " City of Rome," and the other in the case 
of that splendid ship, completed only last year, the 
" Kaiser Friedrich," which has now been rejected be- 
cause of her slowspeed. The "Kaiser Friedrich " is 
one of two vessels ordered by the North German 
Lloyd Company for their fast line. The first of these 
was the very successful " Kaiser Wilhelm der Grosse,'' 
built by the Vulcan Company at Stettin. She is 649 
feet long, and her engines of 28,000 horse power have 
driven her across the Atlantic at an average speed of 
32-3 knots an hour. The order for the "Kaiser Fried- 
rich" was placed with Schichau, of Elbing, whose fast 
yachts and torpedo-boats have won for him a world- 
wide fame. She is 600 feet long, and her engines of 
35,000 horse power were to have driven her at one-half 
a knot higher speed than the " Kaiser Wilhelm." As a 
matter of fact, the contractors have never been able 
to get a better average out of the boat than about 20 
knots for the whole passage. The fault is attributed 
to the location of the engines amidships, and the 
unusual length of shafting which this necessitates. 
During our visit to the ship on her maiden trip we 
were struck with the fact that Schichau appeared to 
have simply reproduced the standard torpedo-boat 
design of engine on a very big scale. The valves of 
the ordinary slide pattern were very large and heavy, 
and cut badly on the maiden voyage. 

Following closely upon the announcement of her 
rejection is another to the effect that the North Ger- 
man Lloyd people have ordered another vessel from 
the Vulcan works, which is to exceed the " Kaiser Wil- 
helm" in size and speed. The new ship is to be 700 
feet long, 70 feet in beam, and is to make twenty-three 
and a half knots with engines of 36,000 horse power. 

The new ship will thus be slightly larger and faster 
than the " Deutschland," building for the Hamburg- 
American line, illustrations of which appeared in the 
SciKiN^TiFic AMERICAS' Of July 1, 1899. Although the 
new ship will be of practically the same length and of 



two feet more beam than the " Oceanic," of the White 
Star line, her displacement, on account of the fineness 
of her lines, will be less. 

The American line, the total loss of whose fine vessel 
the " Paris " was announced in our last issue, evidently 
considers that smaller ships of a slower speed are more 
profitable investments, while seventeen knots an hour 
is fast enough for the average transatlantic passenger. 
This company has recently ordered from Clyde yards 
four 12,000-ton ships of seventeen knots speed and two 
somewhat smaller ships from the Cramps of Philadel- 
phia. In respect of speed the company are following 
the lead of theWhite Star line, who were satisfied with 
20 knots in the "Oceanic " and about 15 knots in the 
"Cymric." As to whether the high speed or moderate 
speed ship is to be the type of the future time will tell. 
With the Parsons turbine demonstrating its possibili- 
ties and speeds of 35 and 40 knots promised on half the 
weight of motive power per horse power, he is a bold 
prophet who will say that the era of the ocean " flier" 
is drawing to a close. 

■ < I ■ I » — - 

ELECTRIC HEATIN6. 

BY ALTAN D. ADAMS. 

The electric heater has an efficiency of 100 per cent ; 
it transforms into heat all of the electric energy sent 
into it. No other device for heating returns anywhere 
near so large a share of the energy supplied. A first- 
class water-tube boiler supplies in steam from 70 to 80 
per cent of the possible heat from fuel burned under 
it ; ordinary cylindrical boilers furnish as steam but 
from 50 to 60 per cent of the heat contained in their 
fuels, and it is probable that the heat from steam and 
hot water house boilers seldom rises above 40 per cent, 
and from stoves above 30 per cent of that resulting 
from perfect combustion. 

On the score of convenience the electric heater is 
easily first, as its maximum heat can usually be attained 
in one minute or less by simply turning a switch, and 
can be entirely discontinued instantly in the same 
manner. 

Another point of convenience is that the electric 
heat, when used for some particular purpose, as for 
boiling, broiling, smoothing irons, soldering coppers, 
and many other purposes, is developed directly in the 
thing to be heated, as the stew pan or smoothing iron, 
so that a constant temperature in the article is main- 
tained and no time lost while it is heating or in carry- 
ing it to and from a fire. 

Electric heaters, being entirely free from the presence 
of combustion, produce none of its undesirable effects 
in the way of noxious gases, and a high degree of safety 
is assured by the complete absence of sparks and flame. 

The care of an electric heater amounts to nothing, 
as there is neither fuel to supply nor products of com- 
bustion to remove. With the important qualities of 
efficiency, healthfulness, cleanliness, and convenience 
all in its favor, electric heat may seem about to dis- 
place all other forms, and opinions to this effect are 
sometimes heard ; but quite the opposite is in fact the 
case, and must continue so until there is a complete 
change in the art of producing electric energy. At the 
present time the only practical source of electrical 
energy in any considerable quantity is the dynamo, 
and the dj-namo requires energy in a mechanical form 
to operate it, and the main source of this mechanical 
power is the steam engine and boiler, so that ultimately 
the fuel burned under the boiler, supplies the heat 
energy given off by the electric heater. 

Now, although the electric heater has an efficiency of 
100 per cent, there are losses in every other transform- 
ing and transmitting device between it and the steam 
boiler, and the sum total of these losses must be con- 
sidered in order to show what part of the heat pro- 
duced by combustion under the boiler is available at 
the electric heater. Taking the efficiency of the best 
boilers at 80 per cent, steam engines at 17'5 per cent, 
dynamos at 90 per cent, and transmission conductors 
at 95 per- cent, the electric heater will furnish that 
fraction of the total heat of combustion represented by 
0-80 X 0-175 X 0-90 X 0-95 = 0-1197 or 1197 per cent. If 
engines and boilers of only ordinary efficiency are used, 
say 70 per cent for boilers and 12 per cent for engines, 
the figures become 0-70 x 12 X 0-90 X 95 = 0-072 or 
7-2 per cent for relation between energy of the electric 
heater and the total energy of combustion. 

To sum up the above, the per cents of total combus- 
tion energy which may be obtained from the several 
heating devices, when used in the same establishment, 
are about as follows : 

steam heat with ^ood boilers 70 per cent. 

Steam heat with ordinary house boilers 40 " 

Hot water heat with ordinary house boilers 40 " 

Heat from stoves 30 " 

Heat from electric heaters 7 " 

It may now be inferred, from the great losses between 
the combustion at the boiler and the electric heater, 
that electric heat can have no extended use ; but this 
conclusion would be as incorrect as the one which 
supposed the electric heater about to occupy the entire 
field. 

Where dynamos must depend for their power on the 
steam engine, the cost of electric energy above shown 
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obviously puts it out of the question for the general 
heating of buildings in competition with coal and 
wood. There are many applications of heat to the 
arts, however, where the case may be different. The 
fact is that in many cases the cost of heat for cooking 
and mechanical operations is only a small part of the 
total cost, which is usually that for labor, and the sav- 
ing in labor through constant readiness and instant 
control of the heating devices frequently amounts to 
more than the entire cost of electric heat. Another 
fact which reduces the comparative cost of electric 
heat for many purposes is that only so much heat 
need be expended as is necessary to maintain the thing 
to be heated at the desired temperature, as for instance 
a smoothing iron. AVhen heat other than electric is 
used, it is commonly necessary to maintain combustion 
in some stove or heater, which wastes much more en- 
ergy than is actually used in the device which is taken 
to the fire to be heated. In many cases of this sort the 
actual cost of fuel is greater than that of electric 
energy necessary to heat the required device, to say 
nothing of the saving in time. 

Electrically heated tools and cooking dishes are 
already widely in use, and in many cases are doing 
their work at less cost than is possible in any other 
way. Thus far electric heat has been considered with 
reference to its actual cost of production ; but this 
only applies to large users who have their own electric 
plants and secure energy in the electric form without 
profit added to its cost. 

The majority of individual users of electric heating 
apparatus must purchase electric energy from the pub- 
lic supply, and the cost to them, also the relative cost 
of gas for the same work, is therefore of interest. 
Strange as it may seem, electric energy can be had at a 
lower rate for electric heating than for electric light- 
ing in some, if not all, of the large cities ; thus while 
for incandescent lighting a charge of from 10 cents to 
15 cents per thousand watts per hour is commonly 
made, when the energy is to be used for heating it is 
sold at a rate of about 4"^ cents per thousand watts 
per hour. 

Now, one thousand watts during one hour delivers 
electric energy equivalent to 3,440 heat units, a heat 
unit being simply the amount of heat necessary to 
raise one pound of water 1° F. in temperature, when 
the water is at about 39° F. temperature. 

The heat units per cubic foot of illuminating gas 
vary somewhat, but may be taken at seven hundred, 
this being about the value for New York gas. At $1 
per thousand, or one mill per cubic foot, for gas, i}4 
cents, the price of one thousand watts for one hour, 
electric energy, will pay for forty-five cubic feet of gas, 
containing, when perfectly burned, 700 x 45 = 31,5ilO 
heat units, or 31,500 -:- 3,440 = 91 times the heat equiva- 
lent to electric energy of the same value. The facts 
that when gas is burned for heating purposes the com- 
bustion is not perfect, and further that a large per 
cent of the energy of combustion escapes with the hot 
air and gases up the chimney, probably operate to 
reduce above ratio about one-half ; but even this leaves 
the gas much cheaper for purposes of general heat. 
In the matter of heating various tools used in the arts, 
the advantage for cost of heat alone seems to be with 
the electric method, as all of the electric heat is pro- 
duced in the thing to be heated, while the heat from 
gas not only goes in part up the chimney with hot 
gases, but even a larger part goes into the gas stove 
and the air of the room, so that probablj- not one-tenth 
of the possible heat from the gas actually is absorbed 
by the device to be heated. 

In construction the electric heater is cheap, simple, 
and inexpensive, consisting usually of iron wire of the 
proper size and quantity, closely coiled and insulated 
in its desired position on fireproof supports. For pur- 
poses of general heating, as in electric cars and other 
places, the iron heating coils are usually exposed to 
the air, which constantly rises from them as from steam 
radiator pipes. 

When electric heat is applied to a tool or cooking 
dish, it is desirable to have the iron heating coil in 
very compact form and beyond the reach of accidental 
contact; so for these cases a coil of much finer wire 
than would be used if exposed to the air is commonly 
embedded in a thin layer of fireproof enamel fused at 
a high temperature on the surface, either inside or out 
of the thing to be heated. This insulating and sup- 
porting enamel conducts the heat from the fine wire 
much faster than the heat could escape were the wire 
exposed to the open air, and thus permits wiresto be 
used in the enamel that if exposed to the air would be 
immediately fused by the heat resulting from their 
electric energy. 



NUTTALL has determined that the smell of freshly 
turned earth is due to the growth of a bacterium, the 
Cladothrix odorifera, which multiplies in decomposing 
vegetable matter, and more rapidly in the presence of 
heat and moisture. Hence the odor is especially 
marked after a shower, or when moist earth is dis- 
turbed. In dry soil the development of the bacterium 
is arrested, but it is immediately resumed with vigor 
as soon as moisture is restored. 
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lATEST LIQUID AIE PLANT. 

BY PKOF, W. C. PECKHAM. 



A very considerable addition to the appliances for 
liquefying air and other refractory gases has been 
made in the plant of the General Liquid Air and Re- 
frigerating Company, which has just been completed 
and put into operation in New York city. A brief 
notice of its first production of liquid air 
appeared in our issue of June third. 

We have known the plans for this ma- 
chine for some time, and have felt certain 
of its success when it should be started. 
We have, however, deferred giving our 
readers any information concerning it 
till that information could be given upon 
the basis of an actual result. 

We are now able to present a full de- 
scription of this very interesting plant, 
with actual tests made in the presence 
of the writer. The data for this descrip- 
tion have been furnished and the copy 
has been read by the inventors of this 
system of liquefaction, so that our readers 
may rely upon it as correct. The invent- 
ors are Messrs. Ostergren and Berger, of 
New York city. Mr. Oscar P. Ostergren 
is a graduate of the Royal Institution, 
Stockholm, Sweden, and has followed the 
profession of naval designer. Mr. Moriz 
Berger, the associate of Mr. Ostergren, 
was graduated at the Royal Polytechnic 
School of Munich. Mr. Ostergren states 
that he began to work out his design for 
a liquid air plant in 1896, several years 
before public attention was called to the 
Miliject. 

We pass over the details of the filter- 
.ujc, purifying, cooling, drying, and sepa- 
i:i[ing apparatus, as simply auxiliary, 
uiid liable to be changed at any time, 
when experience shall suggest improve- 
ments. All of these parts, however, show 
great ingenuity in design. At every 
point throughout the works regulating 
and safety valves are provided, and pres- 
sure gages enable the engineer to see at 
a glance the exact working condition of 
the machinery. 

We present quite fully the liquefying 
apparatus, since it is in this that the 
chief novelty is found. This part of the 
apparatus is protected by patents, both 
in the United States and in the princi- 
pal foreign countries. It is claimed that 
these are the only patents 
which have been granted 
in the United States up to 
the present time upon ap- 
paratus for liquefying air 
or other gases. 

The compressors for this 
plant were built by the 
Ingersoll-Sergeant Com- 
pany, the larger one from 
special designs, made [for 
the purpose. The quadru- 
ple compression system is 
employed, divided between 
two independent compres- 
sors, No. 1 and No. 2, Fig. 
2. Compressor No. 1, 
shown in this figure, has air 
cylinders 183^ inches and 
12 inches in diameter re- 
spectively. The initial air 
pressure in the first com- 
pressing cylinder varies 
from zero to 10 pounds per 
square inch absolute, as 
may be required, at which 
pressure the air enters par- 
tially from the air com- 
pressor and partially from 
the atmosphere at such a 
reduced pressure. The 
second compressing cylin- 
der brings the pressure up 
to 80 pounds per square 
inch, with a piston speed 
of 300 feet. The power 
required for this compres- 
sor aggregates about 60 
'lorse power. 

Couipressor No. 2, shown 
in figure 2, has air cylinders 7% and 7 inches in dia- 
meter respectively. The initial pressure in the 7J^-inch 
cylinder is 80 pounds per square inch, and this is raised 
to 300 pounds terminal pressure, which is the initial 
pressure of the fourth and last cylinder. This fourth cyl- 
inder receives all the air from the third cylinder, the rest 
of the displacement being supplied by the return cur- 
rent from the liquefier, as will be shown later. In this 
cylinder the charge is compressed to 1,250 pounds per 



square inch, which is the pressure usually employed in 
the machine. The indicated horse power of compres- 
sor No. 2 is about 100 horse power. The total horse 
power used by the two compressors is thus about 160 
horse power. This exceeds any plant hitherto reported 
by about 50 per cent. This is by far the largest liquid 
air plant in the world. 
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Fig. 1. 



-COUMEBCIAL FBODUCTION OF LIQUID AIB— THE OSTEBGBEN 
AND BEBGEB LIQUEFIEB. 




Fig. 2.— 6ENEBAL VIEW OF THE C0UFBES80BS. 

The air as it passes from one compression cylin- 
der to another is cooled in the ordinary manner by- 
water jackets. The inflowing air from the external 
atmosphere is passed through an air filter, shown in 
our sectional view of the apparatus. Fig 5, to remove 
its mechanical and other impurities, before entering 
the compressors. 

After leaving the compressors the air passes to the 
brine or equalizing tank. Fig. 5, where the coil through 



which it flows is in close contact with the coil which 
carries the expanded air from the liquefier back to the 
fourth compression pump. In the brine tank the tem- 
perature of the air under high pressure is reduced 
nearly or quite to that of the expanded air in the re- 
turn coil. 
From the brine tank the air enters a tall separator. 
Fig. 5, in which the moisture, oil, and 
any other impurities are removed from it. 
Here it bubbles up through a tank of 
water and passes a system of baffle plates, 
which have satisfactorily performed the 
work for which they were designed. 
From the separator the air enters the con- 
denser, or liquefier, at the temperature 
of cool water, and under a pressure not 
to exceed 1,250 pounds per square inch. 

In the air condenser, or liquefier, there 
is a complete departure from former 
models. The system employed is that of 
"self-intensification of cold," as it has 
been termed, which appears to have been 
first employed by Cailietet in 1877 for 
liquefying oxygen, and which is funda- 
mental in all the machines which have 
produced liquid air in considerable quan- 
tities. A portion of the air under high 
pressure is allowed to escape from a valve 
as in Linde's machine, and is expanded, 
while its pressure drops from 1,250 pounds 
to 300 pounds per square inch. There is 
thus produced a large and continuous 
fall of temperature which ultimately 
causes that portion of the air remaining 
in the high pressure system of pipes to 
liquefy. While this method of cooling a 
gas below its point of liquefaction is not 
new, the design of the apparatus and the 
attention to the details of economical 
working are novel, and differentiate it 
completely from its predecessors. A de- 
tail drawing, both in plan and elevation, 
is presented in Figs. 4 and 5, showing its 
completed form. It is about 7 feet high 
and its upper part is 6 feet in diameter. 

The object had in view by the invent- 
ors was the most complete insulation 
from the heat of the external atmosphere 
during the process of liquefaction, and 
also the under-cooling of the air to such 
an extent that it would not at once return 
to the gaseous condition again upon be- 
ing drawn out of the liquefier. In all 
previous machines the air has been 
brought only to its boiling 
point, or at best a very lit- 
tle below it, in the lique- 
fier, and when drawn out 
into the open air, it boils 
with great violence and a 
considerable proportion re- 
turns to the gaseous con- 
dition, nor has any one 
hitherto succeeded in pre- 
venting this waste to any 
great extent. 

In our sectional elevation 
of the liquefier. Fig. 4, the 
cooling of the air to the 
point of liquefaction oc- 
curs in the upper or larger, 
and the under-cooling 
takes place in the lower or 
smaller portion. The cur- 
rent of air under a pres- 
sure of 1,250 pounds to the 
square inch enters the 
liquefier through the 
standpipe on the right, 
from which 36 copper 
tubes of % inch diameter 
and 200 feet long lead in 
flat spirals toward the cen- 
ter of liquefier, sls shown 
in the plan. Fig. 4. Here 
they connect with a cast- 
ing containing two concen- 
tric chambers, with a regu- 
lating valve between the 
two chambers. This valve 
is controlled by the wheel 
shown at the top of the 
liquefier. Fig. 5. Passing 
this valve, the pressure 
drops from 1,200 to 300 pounds per square inch, and 
the greater portion of the air at this reduced pressure 
flows through the second chamber of this casting as a 
return current into a similar set of 36 tubes to the exit 
pipe, and so goes back to cylinder No. 4 of the com- 
pressor to be raised to 1,200 pounds and sent on its 
round again. The two sets of spiral tubes are soldered 
firmly together thus forming a vertical wall of 72 tubes, 
and inclosing a spiral space leading from circumfer- 
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ence to center of the liquefier. An important use is 
made of this space, as will be seen later. 

The heat of the inflowing current of air under high 
pressure is absorbed by the returning low pressure cur- 
rent which has been cooled by its passage through the 
regulating valve and its expansion on its return path. 
This action is so complete that the inflowing and out- 




Fig. 3.— PORTABLE VESSEL FOB TBANSF0BTIN6 LIQUID AIB, 



flowing current have practically the same temperature 
in the pipes just outside of the liquefier, as has been 
mentioned above. From the chamber just below the 
regulating valve a part of the air, which is under a 
pressure of 300 pounds and either liquefied or just 
on the point of becoming liquid, is allowed to ex- 
pand a second time to a pressure of 10 pounds absolute 
in the under-cooler, which is seen below the liquefier 
in the sectional drawing. Fig. 4. The portion of the 
air which is expanded the second time is drawn out 
of the under-cooler as return current No. 2 by the suc- 
tion of compressor No. 1, passing through the channel 
formed by the spiral turns of the wall of 72 tubes de- 
scribed in the liquefier, thus keeping the space around 
and between these tubes at a very low temperature. 
This expanded air enters again upon its round of com- 
pression and coolings, and in its turn contributes to 
the liquid product of the machine. The total cooling 
surface inside the liquefier is 2,200 square feet. 

It will be seen that there is no waste of air which has 
once been compressed and partially expanded and that 
the only loss of air in the machine is the quantity of 
air which is liquefied. This is supplied from the atmo- 
sphere in the manner described above. It will be no- 
ticed also that the portions of the apparatus in which 
the liquefaction and under-cooling take place are most 
completely protected from the accession of external 
heat by means of the return current from the under- 
cooler of very cold air, expanded to a pressure less than 
normal by the suction of 
compression pump No. I, 
which produces a vacuum 
from zero to 15 pounds as 
may be desired. It is 
thought that the liquid .— 
air could even be frozen In ^ 
the lower portion of the 
under-cooler, by evaporat- 
ing liquid air in the vacu- 
um produced by pump 
No. 1. — 

The importance of the 
spiral space between the 
coils of pipes in both the 
liquefier and under-cooler 
will now be seen. It is 
traversed continually from 
center to periphery by a 
current of cold and rare- 
fied air, which thus sur- 
rounds the working parts — 
of the machine and insu- 
lates them from external 
heat, so that no especial 
packing is required, as is 

necessary in all other liqu.J air machines, 
the production of liquid air is a matter of 



3 gallons. The central vessel is a sphere of copper. 
This is surrounded by an air space in the form of a 
spherical shell. Outside of this is an insulating layer 
which may be composed of any desired material. 

This in turn is surrounded by another air space be- 
tween the insulating laj'er and the external vessel. A 
poppet valve closes the opening into the inner vessel, 
which may be adjusted to any desired pressure. 
The expanding vapor from the inner vessel 
lifts the valve and passes into the space sur- 
rounding the vessel of liquid air. In order to 
reach the external atmosphere this vapor of 
air must pass through the insulating layer and 
then fill the external spherical air space. To 
emerge from this it must open a valve shown 
in the bottom of the receptacle, which is ad- 
justed to work at any desired pressure. Thus 
the air expanding from its liquid form is made 
to cool the entire external space surrounding 
the liquid in the interior of the receptacle, and 
in order that heat from the atmosphere may 
enter the receptacle, it must pass in the oppo- 
site direction to the air which is escaping from 
the receptacle. To the receptacles pressure 
gages may be attached. For the purpose of 
removing the air, a tube extending to the 
bottom of the receptacle is provided, which 
operates upon the same principle as the so- 
called siphons of mineral waters. 

Much curiosity has been felt to see the actual 
operation of machinery so carefully designed 
and constructed. The test of a full run has 
however been delayed from time to time by 
slight changes and repairs, such as are always 
unavoidable in new machinery. On Thursday, 
June 22, a trial was made, steam was turned on, 
and the compressors started. In about two 
hours after, liquid air was produced in such a 
quantity that it flowed from the outlet in almost a con- 
tinuous stream. This was kept up for nearly five 
hours. No actual measurement of quantity could be 
made, since receptacles were not at hand for retain- 
ing it ; but certainly the output was very large. 

An interesting experiment was made by opening the 
valve at the top of the liquefier, which showed that 
even in that part of the machine the temperature of 
the air was so low that it could be liquefied by allow- 
ing it to expand. The jet of escaping air liquefied, 
as could be plainly seen. There was distinct stratifi- 
cation, the alternate layers presenting a milky and 
transparent appearance. There was apparently a set 
of waves produced by vibrations set up in the out- 
rushing current at the edge of the nozzle. 

From the indications of the gages it would seem that 
the under-cooler could be increased considerably in 
capacity, and the total output be made correspondingly 
larger. 

As a result of the successful operation of this plant, 
the company owning it has already an order for a 
plant to be set up in Los Angeles, California, with a 
capacity of 1,500 gallons of liquid air a day. This is to 
be used for refrigeration in the shipment of fruit from 
Los Angeles to Chicago. In this plant new features 
intended still further to increase its efficiency will be 
introduced. The result of this first projected applica- 
tion of liquid air to practical refrigerntion, on a scale 
sufficiently extensive to furnish results definite and 
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Nocturnal Flight of Birds. 

A new use for the telescope has been discovered in a 
new field of scientific observation, that of nocturnal 
bird flight, and the results are told by Mr. O. G. Lib- 
by, in The Auk. 

A six-inch glass at the Washburn Observatory, over- 
looking the largest lake near Madison, Wis., was the 
instrument used. It was turned upon the moon, and 
the birds were counted as they crossed its surface. 
Observations were made on three successive nights in 
September, each being divided into fifteen-minute 
periods, and the record for each being kept distinct. 

The total number of birds counted in the three 
nights was 583 ; of these, 358 were seen in one night. 
The number varied very much for different hours; the 





Fig. 5.— DIAGBAM SHOWING GENEEAL VIEW 



But 
small 

moment unless some means for preserving it can be de- 
vised. This has been provided by Messrs. Ostergren 
and Berger in their receptacle for liquid air. Fig. 3, 
upon which the claim has been allowed in the United 
States Patent Tie". Numerous forms and sizes of 
these receptacles have been designed for special uses. 
The largest one built up to this time has a capacity of 
40 gallons. Our illustration shows one which will hold 



valuable as data for future operations, will be watched 
with much interest. 

Our illustrations were made by our own photo- 
grapher during and after the close of the trial run. 
Messrs. Ostergren and Berger are to be congratulated 
for putting up a complicated plant, which has been 
operated successfully with so short a period for ad- 
justment, especially since they had neither of them 
any previous experience in making or operating liquid 
air machinery. 



Fig. 4.— INTEBNAL CONSTBUCTION OF LIftUEFIEE. 

highest, three a minute, was reached at half-past ten, 
and it diminished to about one a minute at midnight. 
From that hour the number still declined, though 
varying at intervals. The prevailing direction up to 
ten o'clock was almost due .south. Between twe'.ve 
and two in the morning, while two-thirds of the whole 
number was still moving southward, others were flyitig 
toward the eight chief points of the compass. 

Toward daylight the numerous calls heard indicated 
that flocks had been scattered during the hours when 
fewer were seen. 

Taking into account the small size of the moon's 
surface, compared to the length of its path from 
east to west, within range of vision, it is reckoned 
that about 9,000 birds per hour passed during the 
period of observation. When we compare this path 
with the entire breadth of country over which the 

birds migrate, we arrive at 
astonishing flgures, which 
should go Into a bird 
census. 

It was somewhat difficult 
to identify the birds, for 
they moved across the field 
in from one-tenth to one- 
half a second. Swamp 
blackbirds and meadow 
larks were distinguished 
in greatest number, but 
sparrows, yellow-hammers 
and ducks were also seen. 

It is interesting to query 
how the birds are guided ; 
it is suggested that it may 
be by the stars, or by the 
contour of the country, 
lakes, forests, etc. It is 
certain that they lose their 
way on cloudy and foggy 
nights, and not infrequent- 
ly a strange bird is seen 
flying with a flock of to- 
tally different species. 
This fleld of night study, so full of novelty and in- 
terest, need not be confined to owners of telescopes, 
for good field glasses will show all but the smallest 
birds. 
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PLANT. 



Mildew is one of the danger signals that nature 
hangs out. Whenever and wherever it is visible, be 
on your guard. It means calamity to all organic 
life. The only remedy is unlimited fresh air and sun- 
shine. 
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Preservation of Photographic ITIaterlals In a 
Vacuum. 

Mr. Steffans has suggested the preservation of sen- 
sitized paper and plates in vacuo as a practical means 
of preservation in the ease of articles sent out com- 
mercially ; an excellent suggestion and one which 
merely amounts to extending to commercial use that 
which has long been done in the experimental labora- 
tory. Several sheets of paper may be rolled up and 
sealed in an exhausted orange-colored glass tube, and 
even the soldering up of an exhausted tin case is a 
very easy matter, a method of doing this, which we 
have frequently practiced, being as follows : The tin 
casing must be so supported inside as not to collapse, 
and all being closed by soldering, except a minute 
countersunk pinhole for exhaustion, the countersink 
is tallowed, and a small bead of very fusible solder is 
laid in. A suitable solder is Wood's fusible metal, 
cadmium 1. tin 2, lead 4, bismuth 7 ; this melting be- 
tween 60° and 70° Centigrade. To exhaust the air and 
at the same time fuse the bead of solder is a very easy 
matter. A small glass bell jar, rimmed with India 
rubber and conneeted with the air pump, is pressed 
down on a flat surface, and at the right moment a 
pointed copper soldering bit, which passes through a 
stuffing box, is brought down on the bead of solder. 
The whole question merits the attention of those who 
pack photographic goods, especially for export. In 
practice, the soldering bit would be heated electrically 
or by steam, and it must be remembered that a tem- 
perature below the boiling point of water is sufficient 
if the above mentioned solder is used. — Amateur Pho- 
tographer. 

^ < ■ I » 

A NEW TYPE OF ROTARY ENGINE. 

In the engraving annexed we present two views of 
a novel rotary engine, driven by the action of a vol- 
ume of water impelled against the piston by steam 
jets. Fig. 1 is a partial vertical cross section of the 
engine. Fig. 2 is a vertical longitudinal section, cer- 
tain parts being omitted. 

The casing of the engine has a central chamber in 
which the piston turns, and two water chambers on 
each side of the central chamber. The four water 
chambers communicate with the central chamber by 
means of throat tubes, and with a condenser by means 
of pipes, the same quantity of water being, therefore, 
constantly circulated through the casing. The water 
chambers communicate with valved relief passages ex- 
tending parallel with the throat tubes, and serving to 
prevent back pressure against the piston. Above and 
below the piston two by-passes are located, each con- 
trolled by a two-way valve. These by-passes serve to 
regulate the action of the piston. Steam nozzles ex- 
tend into the throat tubes and communicate with the 
arms of a main steam-feed pipe having two branches, 
each of which feeds two of the four arms. Each pair 
of arms is connected by a two-way valve by means of 
which the steam may be thrown into any one of the 
arms or cut oft entirely. The two valves are connected 
to move in unison by means of a connecting rod. 
Through the steam nozzles and throat tubes valved 
exhaust tubes pass, which carry off an amount of wa- 
ter equal to the steam condensed. The various valves 




four nozzles and water chambers, it will be observed, 
work in diagonally opposite pairs. The engine is re- 
versed by means of the valves in the steam-pipe arms 
and the relief passages. The inventor of this engine 
is Mr. James Scott, 73 Motomachi, Hadokate, Japan. 
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AN APPARATUS FOR DARNING STOCKINGS. 

A machine for darning stockings and other fabrics 
has been invented by Mrs. Hannah C. Hamann, of 
3535 Half Howard Street, Omaha, Neb., which machine 
is so constructed that the work done is the equivalent 
of a weave, the darned or mended portion being equally 
smooth on both sides. 

Fig. 1 is a perspective view of the device, and Fig. 2 
is a longitudinal section. 

The apparatus consists of a main frame, J?, and a 




beautiful eflfects are best seen by entering the opening 
and looking outward toward the light. 

The water varies in color from Nile green through 
turquoise blue and sky blue to deep indigo blue, and 
in all these shades exhibits the silvery appearance, 
when agitated, characteristic of the grotto at Capri. 
A body immersed in the water has a beautiful silvery 
sheen, similar to the reflection of moonlight. The 
water has these colors at all hours, but they are strong- 
est when the sun is in the zenith ; late in the afternoon 
the slanting rays of the sun enter the opening and 
light up the cavern, greatly diminishing the optical 
effects. 

Another pleasing phenomenon must be mentioned. 
Just below the water line, where the rocky sides are 
lapped by the waves, the white quartzite exhibits a 
brilliant siskin-green hue ; this bright color is limited 
to a space about three or four inches below the level 
of the lake and to certain walls of the cavern. The 
bare arm immersed in the water partakes of the green 
color when the light is reflected at one angle, and of 
the silvery blue color at another angle. — Science. 



A DARNING MACHINE. 

frame, S, pivoted to an auxiliary frame riveted to the 
main frame. At its front end the main frame, F, is 
provided with a cross-bar having a series of upwardly 
projecting teeth, coinciding in position and number 
with teeth formed on a back piece of the auxiliary 
frame. Notched fingers, D, project vertically up from 
the bottom of the pivoted frame, £!. From the hinged 
cover plate of the frame, jK, notched fingers, C, extend 
downwardly, corresponding in number and location 
with the fingers, D. In connection with the main 
frame, F, a block, 6?, is employed. 

In using the device, a square opening is made in the 
portion of the stocking to be darned ; the block, ff, 
is passed into the stocking so that the upper face will 
be beneath the opening in the stocking, and is forced 
upward into frictional engagement with the main 
frame, F. A warp-thread is then threaded on the 
teeth of the main frame and of the auxiliary frame, in 
the manner shown in the illustrations. The loose end 
of the warp-thread is passed through the eye of a 
needle, and the needle is passed through the perfect 
portion of the fabric adjacent to the opening, and 
under two strands from the inside to the outside of the 
fabric. The thread is then carried back over one 
strand and returned again under two strands, the 
operation being repeated until the end of the opening 
to be closed is reached. The pivoted frame, F, is now 
alternately raised and lowered so as to produce a 
changing shed in the arrangement of the warp-threads. 
The needle is passed between the upper and lower 
threads of the shed, alternately from one side to the 
other as the position of the warp-threads is changed, 
the thread attached to the needle and forming the 
cross or weft-threads being carried forward. Each 
time the needle passes back and forth between the 
separated warp-threads it also passes through the 
edges of the opening. The thread is drawn properly 
in place to close the opening and present a surface per- 
fectly smooth on both sides. 



SCOTT'S ROTARY ENGINE. 

of the relief passages, by-passes, and pipe-arms are 
controlled by an arrangement of crank arms and levers, 
as shown in Fig. 1. 

Assuming the valves to be adjusted, as shown in Fig. 
1, then the active steam nozzles and water chambers 
will be those at the upper left hand and lower right 
hand corners. The steam passing through the nozzles 
mentioned will draw the water from the corresponding 
water chambers and impel it against the piston in 
opposite directions. The backpressure produced by 
the action of the steam on the water causes a quantity 
of water to be forced into the exhaust tubes — a quan- 
tity equal to the amount of condensed steam. The 



AN IMPROVED SASH-BALANCE. 

A patent has been granted to Joseph A. Manahan, 
of 23 East lagth Street, Manhattan, New York city, 
for an ingenious mechanism by which a window can be 
automatically operated. 

Of the accompanying illustrations, Fig. 1 is a front 
elevation of a window with the mechanism applied, 
parts being in section ; Fig. 2 is a section showing a 
detail; Fig. 3 is a section of a locking device employed; 
Fig. 4 is an enlarged view of the bracket for the lower 
sash. 

To diagonally opposite corners of the two sashes 
brackets are secured, each provided with a vertical 
locking- rod and a projecting guide-arm moving on a 
guide-rod. Coiled. around each guide-rod is a spring 
which acts against the corresponding guide-arm. Each 
locking-bar slides longitudinally through a lock or 
clutch (Fig. 3) which consists of a sleeve having a 
longitudinal bore and a transverse cut. In the trans- 
verse cut a pivot is placed which has a perforation 
corresponding with the vertical bore of the lock, so 
that the locking-bar passes through both lock and 
pivot. The locking-bars are normally locked because 
the pivot is slightly turned or jammed in the lock by 
the action of the spring-pressed lever (Fig. 2). When 
the lever is thus held at an angle, the vertical bore of 
the lock is out of alinement with the perforation in 
the pivot, for which reason the locking-bar cannot 
move up or down, but is jammed in fixed position. 

In Fig. 1 the sashes are shown in closed position. 
When it is desired to open either sash, the proper 
button is pressed against its spring so as to turn the 
pivot in the lock and release the locking-bar. The 
coiled spring will then open the sash. When the 
proper elevation has been reached, the lever is allowed 
to spring back to hold rhe locking-bar. A slit is cut 
along the window-casing for the passage of the brack- 
ets and their guide-arms and rods. The closing of the 
sashes is effected by hand. 

The bracket shown in Fig. 4 differs from the upper 



An American Blue Orotto. 

Many of the beautiful phenomena seen at the cele- 
brated Blue Grotto of the island of Capri are repro- 
duced on a small scale in a cavern at Lake Minnewaska, 
New York. This lake is situated on the Shawangnnk 
range of mountains at an elevation of about 1,700 feet. 

The cavern is formed by several huge rocks of white 
quartzite overhanging the water so as to form a com- 
paratively dark hole, and the space between the under 
side of the sloping rocks and the water varies from 
about two feet to not more than two inches. 

The cavern faces the southwest ; it is very irregular 
in shape, and at one point the roof and walls reverberate 
in response to a deep bass note. The water just at the 
entrance to the cavern is 33 feet deep, and two or three 
feet away, 40 feet ; it is very transparent at consider- 
able depths. As the rocks overhang so close to the 
water, the optical effects can only be seen by a swim- 
mer, and it was while swimming along the shore that 
H. Carrington Bolton discovered the American Blue 
Grotto three years ago, and described the same in 
Science. As one approaches the mouth of the cavern 
the bluish color of the water is noticeable, but the 




HANAHAN'S SASH-BALANCE. 

sash bracket, only in having a depending shank, a con- 
struction due to the position of the bracket. A me- 
chanism of the character described is particularly ap- 
plicable to car windows. 



Utopia is now known to be located at Orsa, in 
Sweden. The community has, in course of a genera- 
tion, sold 14,600,000 worth of trees, and by means of 
judicious replanting has provided for a similar income 
every thirty or forty years. In consequence of this 
commercial wealth there are no taxe^. Railways, tele- 
phones, etc., are free, and so. are school-houses, teach- 
ing, and many other things. 
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THE RECONSTRUCTED CRUISER " CHICAGO." 
The good work of reconstructing the older ships of 
the United States navy is malting fair progress. Not 
only are we constantly adding new ships to our navy, 
but we are gradually reconstructing the earlier vessels 
of the new navy. The '"Chicago," one of the first of 
our steel warships, launched in 1885, was recently 
placed in commission, after an overhauling and recon- 
struction that has practically made a new ship of her. 
Fortunately, the lines of the vessel are excellent for 
speed and the material and construction of her hull 
are both first-class and fully warrant the large sum of 
rnoney that has been expended in improving her speed 
and fighting power. 

There is something very pleasing in the thought 
that this vessel, the first large steel warship and the 
first flagship of our modern navy, has been given a 
new lease of life, and that it has been found possible 
to make such chansres in her motive power and arma- 
ment that she is able to rank fairly well with cruisers 
of her displacement that were not built until fully ten 
years after the " Chicago " had been designed. 

It is gratifying to know that a similar overhauling, 
not quite so complete, perhaps, but still very thorough, 
is being carried out and is nearly completed on the 
"Atlanta" (a cruiser built at the same time as the 
" Chicago"), and that as soon as the exigencies of the 
service will permit, the " Boston," sister ship to the 
" Atlanta," will be also rearmed and improved. 

The "Chicago" under her new lease of life carries 
very little of the original material that was put into 
her at the time of her first construction. Indeed, it 
may be said that the mere shell of the vessel is all that 
remains of the woi-k done in Roach's shipbuilding 
yard. In the first place her engines and boilers are en- 
tirely new, and are of an improved and thoroughly 
modern type. Her protective deck, which formerly 
extended merely above the vitals of the ship (the en- 
gine and boiler rooms), has now been carried forward 
and aft to the stem and stern, so as to make a con- 
tinuous armored protection throughout the ship. And 
not only the main engines, but all the various auxil- 
iaries with their steam piping and general fittings, are 
entirely new. In the armament only the heavy 8-inch 
guns have been retained. The whole of the battery 
of slow-fire guns on the gun deck has been replaced by 
a battery of fourteen 5-inch rapid-fire guns of the 
latest navy type, and the secondary battery of 6- 
pounders and 1-pounders has been disposed to suit the 
improved arrangements of the superstructure and the 
fighting tops. 

The great change in the outward appearance of the 
vessel is due to the alteration in her rig. When she 
returned from her last cruise she carried her familiar 
bark rig, with heavy yards on the fore and main masts 
and a complete bowsprit and jibboom. The yards and 
jibboom have disappeared, and with them the main- 
mast, so that the ship now carries two masts (fore and 
main mast) of the usual military type, with a fighting 
top on the fore-mast in which are carried two 1- 
pounder guns, and just below the fighting top a 
searchlight platform, which is sponsoned out in front 
of the mast. There is a small signal yard on each 
mast and a gaff on the main-mast. These changes in 
her rig, together with the lengthening of the smoke- 
stacks, which now extend some eighty feet above the 
grate bars, have completely changed the appearance 
of the " Chicago," and have given her a much more 
ship-shape and businesslike appearance judged by the 
modern standards of warship design. 

The most important changes in the ship are, of 
course, those which have been made in the motive 
power, as may be judged from the fact that the horse 
power has been raised from 5,000 to 9,000. and the speed 
from about fifteen up to eighteen or possibly to eighteen 
and a half knots an hour. The machinery of the original 
ship was of a curious and cumbersome type. It con- 
sisted of two heavy compound engines, the cylinders of 
which were connected to overhead, athwartship, walk- 
ing beams, which served to drive the crankshafts on the 
oppositesideof the vessel. Thus the starboard cylinders 
drove the port screw shaft, and vice versa. The boilers 
were even more out of date, if that were possible, than 
the engines. They were of the externally fired return 
tube cylindrical type, the furnaces being bricked up 
around the outer shell. The boiler.s have been replaced 
by six Babcock & Wilcox water-tube boilers and four 
Scotch boilers. With a view to testing the merits of 
nickel steel for boiler construction, one of the Scotch 
boilers was built of this material, and if the results in 
respect of corrosion and general durability are satis- 
factory, it is probable that nickel steel will be largely 
adopted for boiler construction. The greater tensile 
strength of the alloy, as compared with common com- 
mercial steel, will enable a considerable reduction to 
be made in the total weight of boilers for a given 
horse power. The Babcock & Wilcox boilers average 
about 64,300 pounds in weight, with all attachments, 
but no water. The weight of water is 11,930 pounds ; 
the total heating surface for the six boilers is 14,700 
square feet, and the total grate area is 360 square feet, 
while the pressure for both types of boilers is 180 
pounds. The average weight of the Scotch boilers, 



empty, is 81,400 pounds ; the weight of water is 40,430 
pounds, the total heating surface is 8,562'6 square feet, 
and the total grate area is 273'52 square feet. It is in- 
teresting to note that the weight of water used in 
the Scotch boilers is over three times as great as that 
used in the boilers of the water-tube type. The total 
heating surface of all boilers is 23,3523 square feet, and 
the total grate surface is 63352 square feet. 

The ship is driven by twin-screw horizontal triple- 
expansion engines, the engines being slightly inclined. 
The high pressure cylinder is 333^ inches in diameter, 
the intermediate 503^ inches, and the low pressure 76 
inches in diameter, the common stroke being 40 inches. 
All the valves are of the piston type, there being one 
single piston valve for the high pressure and two each 
for the intermediate and low pressure cylinders. The 
total indicated horse power is 9,000. The engines are 
in two separate water-tight compartments, the cylin- 
ders being on one side of the center line of the ship, 
and the screw shafts on the opposite side. Thus the 
starboard engine, or the engine driving the starboard 
propeller, has its cylinders lying on the port side of the 
ship, while the port engine has its cylinders lying on 
the starboard side. 

The ship is provided with a well-found machine shop, 
in which motive power is furnished by a Greenfield 
vertical engine. The tools consist of two lathes, two 
drill presses, one shaper, one emery grindstone, and 
various machine shop etcetera, besides a well-found 
bench for vise work. 

The system of ventilation has been well worked out. 
The engine room is ventilated by both exhaust and 
forced blowing and the ship ventilation is arranged on 
the same system. The ship is provided with an Allen 
dense air ice machine, connected to a freezing box and 
a cold storage room. The coil also passes through the 
scuttle-butts to provide cool drinking water for the 
crew. 

Of almost equal importance to the radical changes 
which have been made in the motive power is the ex- 
tensive rearmament of the ship which has taken place. 
The old 8-inch guns which are carried in sponsons on 
the main deck are retained. They are thoroughly 
serviceable weapons of the same type as those which 
did good duty at the battle of Manila Bay on the 
"Baltimore." The gun deck broadside battery of five 
slow-fire 6-inch guns and four slow-fire 5-inch has given 
place to a battery of fourteen 5-inch rapid-fire guns. 
To keep pace with the increased demand for ammuni- 
tion by the rapid-fire weapons, new electric ammuni- 
tion hoists have been built into the ship. They are of 
the endless chain pattern and are capable of putting 
the ammunition on deck considerably in excess of the 
ability of the guns. 

An interesting installation on this ship is the system 
of hydraulically operated watertight bulkhead doors 
invented by Mr. W. B. Cowles of the construction de- 
partment of the United States navy. This device, 
known as the "long arm" system, secures doors 
which will open and close again tightly under a head 
of water, and they will close tightly through a doorway ' 
full of coal. All the doors can be actuated by a single 
operator, who from his station on deck can move any 
single member of the system. The advantage of this 
concentration of control in case of flooding through at- 
tack by the ram or torpedo is obvious. An illustrated 
description of the system as carried out on the " Chi- 
cago" will be found in the SciEJfTiB'ic American for 
June 25, 1898. 

The extensive structural changes in the " Chicago" 
were carried out under Naval Constructor Bowles, and 
the machinery was installed under the superintendence 
of A. F. Dixon, chief engineer of the ship. 



OUR LATEST BATTLESHIP, THE "KEARSARGE." 

About the time this article appears our latest battle- 
ship, the "Kearsarge," is expected to arrive at the 
Brooklyn navy yard, where she will enter drydock 
preparatory to undergoing her speed trials off the 
Massachusetts coast. 

The " Kearsarge " and her sister, the "Kentucky," 
will, in some respects, be the most interesting vessels 
of the new navy ; for apart from the fact that they will 
represent the latest efforts of the Bureau of Construc- 
tion and Repair and our leading shipbuilders, the ves- 
sels possess peculiar interest on account of some 
decidedly novel features in their design and con- 
struction. We refer to the manner in which the main 
and intermediate batteries are carried, the method of 
mounting them being known as the double-decked 
turret system. The system can best be understood by 
comparing it with the plan adopted in the case of the 
"Iowa," the latest of the large battleships completed 
for our navy. In the " Iowa" the main battery of 12- 
inch guns is carried on the center line of the ship, two 
of the guns in a turret forward, and two in ahother 
turret aft. The intermediate battery of 8- inch guns is 
carried in four turrets at the four angles of the central 
armored citadel, amidships. As there are two of these 
guns in each turret, the intermediate battery is seen to 
be of a very formidable character. 

This arrangement of the main battery in fore and aft 
turrets, with the turrets of the intermediate battery 
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flanking it, the two 8-inch forward turrets being aft of 
the forward 13-inch turret, and the two after 8-inch 
turrets being forward of the after 13inch turret, also 
characterizes the three ships of the " Oregon" class. 
It provides an unusually powerful " end-on" fire, the 
concentration ahead or astern being, in the case of the 
" Iowa," two 12-inch and four 8-inch, and in the case of 
the "Oregon" two 13-inch and four 8inch guns. In 
the gun trials of the " Oregon" type, however, it was 
found that in firing ahead, the blast of the 8-inch guns 
affected the officers in the sighting-hoods of the 13-inch 
turrets, if the former were fired closer than within 10° 
of the longitudinal axis of the ship. This difficulty 
has been overcome in the case of the " Kearsarge" and 
"Kentucky" in a novel and somewhat da^ing manner. 
Four of the 8 inch guns were thrown out altogether 
and the remaining four were mounted in two turrets, 
which were superimposed upon the roofs of the 13- 
inch turrets, in the manner shown in our engraving. 
By this distribution, not only were the defects of inter- 
ference overcome, but a more efficient all-round fire was 
obtained. Though only half the number of 8-inch 
guns and turrets is employed, the all-round fire from this 
caliber is better than is possible in the. earlier battle- 
ships; for on the broadside it is the same, and dead- 
ahead fire is now possible without interference with the 
13-inch gun positions. The 8 inch turrets have been 
changed from the original designs so as to enable them 
to be trained independently of the 13-inch turrets — a 
most important modification. 

As regards the rest of the armament, the principal 
change is the substitution of a secondary battery of 
fourteen 5-inch rapid-fire guns in place of the four 
6inch guns of the " Oregon " or the six 4-inch guns of 
the " Iowa." So large a battery calls for a large sup- 
ply of ammunition and a wide area of armor protec- 
tion, but the throwing out of four 8-inch guns and two 
turrets placed a large amount of weight at the naval 
architect's disposal, which lie was able to use advan- 
tageously in a powerful secondary battery. The great 
rapidity of fire in the 5-inch battery greatly outweighs 
the heavier weight of the 8-inch guns which it in part 
displaces. In sixty minutes' fighting one broadside of 
seven 5-inch guns could fire fifty-six shells weighing 
in the aggregate nearly 3,000 pounds at a velocity of 
2,300 feet per second, the total energy of which would 
be equal to 103,704 foot-tons, sufficient to lift the ship 
itself 9 feet bodily into the air. The accompanying 
table shows the broadside discharge : 

BROADSIDE DISCHARaE OP THE " KEARS iRGE." 
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These two fine ships were constructed at the exten- 
sive shipyard of the Newport News Shipbuilding Com- 
pany. They are identical in all respects, having been 
built from the same set of drawings and specifications. 
The " Kearsarge " is named after the famous wooden 
steam frigate (shown in the smaller view on the front 
page) which met and sank the "Alabama" off Cher- 
bourg toward the close of the Civil War. 

The principal dimensions of the new ship are as fol- 
lows : Iiength, 368 feet ; beam, 72 feet 2]4 inches ; 
mean draught, 23 feet 6 inches ; displacement, 11,525 
tons. The protection at the waterline will consist of a 
belt of Harveyized steel, which tapers amidships from 
163^ inches at its upper edge to 93^ inches at its bottom 
edge. It is 73^ feet deep, 3 feet being above and 43^ 
feet below the waterline. This belt maintains its full 
thickness, as given, throughout the wake of the engine 
and boiler space and tapers gradually to 4 inches at the 
bow. Astern, it reaches to a point aft of the after bar- 
bette. Above this belt is a flat deck 2% inches in thick- 
ness, which extends over the engine and boiler spaces. 
It is continued forward to the bow and aft to the stern 
in a curved or turtle-back form. Above the armored 
deck the sides are protected by 5}4 inches of Harvey- 
ized steel to the level of the main deck, and this armor 
is also continued to the level of the superstructure 
throughout the whole length of the central citadel. 
There are heavy armored bulkheads extending ath wart- 
ships from side to side, which inclose the bases of the 
barbettes. The secondary battery within the citadel 
is also protected by 53^ inch transverse bulkheads. 
The 6-pounder battery of twenty guns is disposed 
eight on the berth deck and twelve on the superstruc- 
ture deck, while the six 1-pounder guns are placed in the 
military tops. The vessels each carry four torpedo tubes. 

Taken altogether, the "Kearsarge" and her mate 
will form a very powerful addition to the United States 
navy. Of course their speed seems slow when it is 
remembered that some foreign navies are building 
ships of nineteen and twenty knots speed, but this de- 
fect is, perhaps, somewhat compensated for by the 
powerful armor and armament which characterize 
these two vessels. 
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LIFE BUOY DESIGNED BY REAB-ADMIBAL 
HICHBOBN. 

The Franklin life buoy, a unique invention of Rear- 
Admiral Hichborn, is now in use, not only on all vessels 
of the United States navy, but [also to a great extent 
on the vessels of all considerable naval powers. Like 
all other useful inventions, it is simple in principle, 
being a hollow air-tight, metallic ring, provided with 
two automatic torches which make it possible to 
locate the buoy at night. The torch staffs are so 
pivoted to the ring that they will lie in the same 
plane and stow neatly against the side of the ship as 
shown in the smaller illustration when the buoy is not 
in use ; but when it is dropped, they assume, by virtue 
of the weight of their lower ends, a vertical position in 
the water, thus raising the signals above the surface. 
Each torch staff is fitted with a chamber at the lower 
end containing calcium phosphide, a chemical which 
ignites by contact with the water. When the buoy 
is dropped, the seals of these chambers are broken 
automatically, and admission of water permitted, and 
the gases of combustion ascend and produce a large 
flare at the top, the combustion being so regulated 
that there is no danger of over-heating. The flotation 
of the buoy is sufficient to sustain three men, the cen- 
tral space accommodating one in a sitting position, 
supported by a chain which crosses the opening, as 
shown in the second illustration. Generally two of 
these buoys are hung near the stern, where they can 
be most easily dropped entirely clear. The most strik- 
ing test of their efficiency in our service occurred on 
the ill-fated " Maine," about a year before she was 
blown up in Havana Harbor. On the morning of 
February 6, 1897, in latitude 34° north and longitude 
75° 42' west, a position a little south of Cape Hatteras, 
the "Maine" was breasting a terrific storm, such as 
would have tried the seaworthiness of the staunchest 
ship. In executing an order, Gunner's Mate Chas. 
Hassel and Seaman Kogel were washed overboard. 
The two buoys were immediately dropped, and Hassel 
was seen to reach one of them, but Kogel seems to 
have been stunned, for he made no apparent effort to 
save himself. Seeing this. Landsman Wm. J. Creelman 
jumped overboard, and made a futile attempt to rescue 
him, and after failing succeeded in reaching the same 
buoy to which Hassel already clung. In the mean- 
while, the port life-boat manned by a volunteer crew 
under command of Cadet Walter Gheradi was lowered, 
but it was soon found that in the terrific sea, it was 
quite impossible to reach the imperiled men with the 
boat, and the crew were hauled aboard by life lines, 
the boat being abandoned. By this time the two men 
on the buoy had been lost sight of ; but their bearings 
had been kept, and when the ship steamed in their 
direction, the torches were soon sighted through the 
blinding mist of rain, and by the most skillful hand- 
ling the two men were safely hauled over the 
bow and landed on deck, so little injured by 
their adventure that both returned to duty the 
next day, one of them, Hassel, only to perish 
in the terrible catastrophe of the following 
year. Creelman is now a gunner's mate on the 

" Iowa." 
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An Alaska Geyser Region. 

BY E. HAZARD WELLS. 

A remarkable geyser region exists in Alaska 
near the head of the Copper River, according 
to the statement of Capt. W. R. Abercrombie, 
United States army, who spent last summer in 
that locality conducting government explora- 
tions. The Captain was recently in Seattle 
outfitting for another expedition to the Copper 
River and furnished the writer with the follow- 
ing statement : 

" The geysers lie between Mt. Sanford and 
Mt. Wrangell, near the head of the Copper 
River. Great puffs of steam shoot into the air 
from a point about midway between the two 
peaks. When I stood upon one of the foothills 
of Mt. Sanford last August, I could see the 
steam blown upward from many points with 
great energy. The country was frightfully 
broken and it was impossible to distinguish 
the spots from which the jets arose. I feel 
certain, however, that there are giant geysers 
at work there, as the jets had the typical pulsa- 
tion of the geysers of the Yellowstone. I be- 
lieve that those of the Mt. Wrangell district are 
much the largest of any on the continent, judg- 
ing from the quantity of steam thrown out. 

"As I looked off over the forty mile gap 
between Mt. Sanford and Mt. Wrangell, a mar- 
velous sight met my eyes. Mountains jagged 
and angular thrust their needle-like points 
upward in all directions out of masses of ice and lava. 
Not a vestige of forest or green vegetation could be 
seen. It was the wildest, weirdest sight that I ever 
beheld. In the distance loomed the imposing circular 
cone of Mt. Wrangell, with clear-cut, even-rimmed cra- 
ter. There was no fire nor smoke to be seen. On the 
contrary, the mountain appeared silent and cold. I 
know that it has been the popular supposition that 



Mt. Wrangell is an active volcano, but I believe that 
to be a mistake. The geysers that lie between Wran- 
gell and the Copper River have given rise to the error. 
The steam from them rises in a direct line between 
Copper Center, on the Copper River, and Mt. Wran- 
gell, producing the ocular illusion that the crater itself 
is throwing out steam. 

" It is my belief that no human being could cross 
the tempest-tossed region lying between Mt. Sanford 



July 15, 1899. 




THE LIFE BUOY SUSPENDED FBOU SIDE OF SHIP. 

and Mt. Wrangell, with its frightful chasms, broken 
lava beds and glaciers. No man to my knowledge has 
ever reached Mt. Wrangell, although some thirty pro- 
spectors had penetrated to Mt. Sanford when the gov- 
ernment party of which I had charge reached the spot 
last summer. I do not believe that there is any way 
to get to Mt. Wrangell except possibly from the north 
near the extreme head of Copper River. Men must 
carry in supplies or starve. The country will not yield 
game, except an occasional bear or mountain sheep. 
There are some enormous bears in the immediate 
vicinity of Mt. Sanford, which resemble the noted St. 
Elias grizzlies. 

" One that I encountered nad black fur with silver 
tips, a brownish face, and weighed fully 1,800 or 2,000 
pounds. He was a monster in every sense of the word. 
When fired at, he ran off through a canyon. 

"The immense lava beds which lie to the northwest 
of Mt. Wrangell present a strange appearance. The 




FBANKLIN LIFE BUOY IN OPERATION AT NIOHT. 

stuff is dark colored and apparently granitic and is 
tossed about in great chunks and slabs, some of them 
as large as houses. The lava gradually disappears 
under an ice cap as it approaches Mt. Wrangell, from 
which it evidently was thrown out. It would be an im- 
possibility for any one to cross the lava beds. 

" One thing that struck me forcibly was the large 
amount of mineral-bearing quartz cropping out around 



Mt. Sanford, and, in fact, throughout the entire upper 
Copper River country. Up to the time that I left 
there last fall, little genuine prospecting had been 
done by miners, owing to the difficulty of getting in 
supplies. Men had to carry their stuff upon their 
backs. After I have cut through the military road 
this year, things will be different. I believe that the 
Copper River runs through a rich mineral belt. 

" There are five large mountains in a group near the 
head of the Copper. They are Mt. Sanford, Mt. Drum, 
Mt. Tillman, Mt. Wrangell and Mt. Blackburn. These 
range in height from 12,000 feet upward. No exact 
measurements have ever been made. I do not know 
whether Mt. Wrangell is higher or lower than Mt. St. 
Elias, but it is certainly much higher than any other 
peak in central Alaska, with the exception of Mt. 
McKinley. 

" So far no prospecting has been done upon the up- 
per Tanana River, near where it approaches the Cop- 
per. No boats succeeded last summer in ascending the 
Tanana, which is one of the largest tributaries of the 
Yukon. I was not able to judge of the mineral possi- 
bilities of the Tanana, not having investigated the 
stream very far. I do know, however, that the upper 
Tanana runs through what is at present the best game 
country in Alaska. There are thousands of moose and 
caribou there. 

"My work this year will not be so much of an ex- 
ploratory nature as it was last year, but I expect to 
secure considerable new data, which will be utilized, 
in all probability, in the published report of explora- 
tions in Alaska, which the War Department expects to 
issue soon after Congress grants an order passing it to 
print." 

Mt. Wrangell is one of the most interesting feat- 
ures of the North American continent. It lies in a 
region difficult of exploration and enshrouded in mys- 
tery. The Alaskan natives have some superstition 
connected with the " big mountain," and refuse to go 
near it. In 1890 I endeavored with three assistants to 
force a passage across Alaska from Forty Mile Creek 
to Mt. Wrangell, by way of the Tanana River, and 
tried in vain to secure native guides at several villages. 
Offers of guns and ammunition were made without 
avail. I was told that no man could go to the mountain 
and live. Pushing ahead, without guides, we ascended 
the Tokio River, then unmapped, and proceeded to- 
ward Mt. Wrangell, crossing a tempest-tossed coun- 
try, which became more and more forbidding as we ad- 
vanced. It seemed as though primeval nature, gath- 
ering together all of her gigantic energies, had there 
endeavored to upheave an apex to the North American 
continent. Our provisions finally gave out, and we 
only escaped starvation by eating our one dog and 
roots which were found at various places. We man- 
aged to get back to the Tanana, and descended that 
river to the Yukon. So far as I know, this was 
the first and only attempt ever made by an 
exploring party to reach Mt. Wrangell. It can 
be seen from a great distance, owing to its 
extreme height, and up to the present time has 
always been classed among active volcanoes, 
owing to the ribbons of steam or smoke which 
have been discerned rising apparently from its 
crater. Capt. Abercrombie, however, has had 
superior opportunities for observation, and his 
declaration that giant geysers exist would ac- 
count for the observed phenomenon and also 
for the superstitious fear of the natives in re- 
gard to this particular mountain, which makes 
them unwilling to approach it. 

Active volcanoes exist in Alaska and volcanic 
phenomena are not unfamiliar to the people 
there, but geysers are not known to exist in 
any other region than around Mt. Wrangell. 
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lilquefflng Hydrogen. 

It is now over twenty years since Raoul Pic- 
tet, of Geneva, announced the results of experi- 
ments carried on with the object of liquefying 
that most refractory of all the so-called perma- 
nent gases, hydrogen, but up to a week or two 
ago all efforts in this direction were, at the best, 
problematical and unconvincing. Now, how- 
pver, a grand achievement has been effected by 
Prof. Dewar and his able assistant, Mr. Robert 
Lennox. These investigators, by the undoubted 
liquefaction of hydrogen, have put the finishing, 
stroke on the line of research initiated by Fara- 
day when he first reduced the gas chlorine to a 
J liquid. The new agent of scientific research, 
I liquid hydrogen, congeals the air surrounding 

the containing tube into a snow-like solid, and 
a piece of cork sinks to the bottom when put in 
the liquid ; the temperature at the boiling point 
is 21° absolute, or — 252°, a temperature representing a 
pressure which is immeasurable. The liquefaction of 
hydrogen is a triumph of theory as well as practice, 
for in face of all the enormous difficulties which 
have been encountered, theorists have never deviated 
one jot from the conviction, which sound reasoning 
long ago showed, that there is no such thing as a per- 
manent gas. — Knowledge. 
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A MILE IN 



MINUTE ON A 



TEST OF 



LESS THAN A 
BICYCLE. 

As our readers are aware, it is not the custom of the 
Scientific American to lend its columns to the an- 
nouncement or discussion of feats of speed or endur- 
ance, and it is only when such performances have a 
distinctly scientific bearing that an exception is made. 
Tlie remarkable ride recently ac- 
complished by the bicyclist C. W. 
Murphy, however, who covered a 
mile in 57f seconds, has such an im- 
portant bearing upon the question 
of air resistance, while the distance 
and time were surveyed and re- 
corded by such unimpeachable au- 
thorities, that the facts are well 
worthy of being carefully recorded, 
both for their scientific value, and 
as data for future reference. 

The Long Island Railroad, at the 
request of Mr. H. B. Fullerton, who 
is the special agent of the road and 
holds the position of vice-consul of 
the League of American Wheelmen, 
arranged to give Murphy an oppor- 
tunity to ride a mile, paced by a 
locomotive, on a five-mile stretch of 
local track which is used only on 
special occasions for (he transfer of trains between the 
two main branches of their system. Murphy, who is a 
well-known cyclist, has for many years been anxious 
to prove that if fast enough pace could be secured, a 
mile could be ridden within 60 seconds. His remark- 
able and, as the event proved, successful attempt was 
arranged by the railroad 
company as one of the 
attractive features of 
the State meet of the 
League of American 
Wheelmen, which took 
place a few miles fur- 
ther up the road, at 
Patchogue, Long Is- 
land, the railroad com- 
pany running special 
trains to the scene of 
the trial course. 

The accompanying 
plan and profile fur- 
nished us by the chief 
engineer of the railroad 
show the location and 
grades of the course. 
The measured mile was 
laid off on a straight 
and approximately level 
stretch of road about 2% 
miles in length. Three- 
quarters of a mile was 
allowed on which to 
get up speed and half a 
mile on which to slow 
up. The bicycle track 
was supported on 2 by 
4-inch ties, which were 
cut to exact length and 
laid on the inner flanges 
of the rails. Upon these 
were laid five 1 by 10 
inch planks, which were 
dressed on both edges 
and the upper side, and 

laid close together, the abutting ends being arranged to 
break joint on thie ties. The railroad track and road- 
bed were of the light construction used 20 to 25 years 
ago, consisting of 56 pound rail laid on 6 by 8-inch ties, 
upon a sand and gravel ballast. The Long Island main 
lines are laid with 80 and 90-pound steel ; but the in- 
frequent use of the track on which the trial took place. 
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and the slow speed at which the few trains that use 
it are switched from one main line to the other, does 
not necessitate any heavier construction. The bicycle 
track, of course, extended the whole 23^ miles of the 
course. The mile was measured with an engineer's 
steel tape under the personal supervision of Mr. P. D. 
Ford, the chief engineer of the Long Island system, 
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and was pei-sonally remeasured just before the race by 
Mr. James E. Sullivan, secretary of the Amateur Ath- 
letic Union, who acted as the referee of the trial. 

The pacing outfit consisted of an engine and one 
passenger car, at the rear of which had been con- 
structed a wind shield of the kind shown in the accom- 




SNAPSHOT OF C. W. MUBPHY DUEING HIS BIDE OF ONE MILE IN 57 4-5 SECONDS. 



panying illustrations. And just here, before we de- 
scribe the construction of the shield, it will be as well 
to state that at one time, in the preliminary prepara- 
tions, it began to be a question as to whether the loco- 
motive itself could, on so short a track, develop and 
hold a speed of a mile a minute. To start from rest 
and get up to a speed of a mile a minute in three-quar- 
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ters of a mile is no easy task, even when the load con- 
sists of only one car, especially when, as in this partic- 
ular instance, the first 1,500 feet of the track is on an 
up grade of lOi^ feet to the mile. Altogether six trials 
were made with three different engines. The first three 
were made with No. 34, one of the older engines, with 
17 by 24-inch cylinders, and the results were not en- 
couraging. The first run over the 
mile was made in 68 seconds, the 
second in 67, and the third in 62 
seconds, while the steam fell from 
140 to 80 and 90 pounds. Another 
17 by 24 engine was tried, with the 
result that the steam fell from 140 
to 100 pounds, the time of the trials 
being 68 seconds for the first and 65 
seconds for second run. On the last 
named trial Murphy was behind the 
shield and held the pace very com- 
fortably. It was then decided to 
use a more powerful engine with 
larger boiler capacity, and No. 74, 
with 18 by 24-inch cylinders, was 
given a trial. This is an 8-wheel 
engine of the American type, with 
68-inch diivers and large firebox 
and heating surface. The weight 
on each pair of drivers is 35,000 
pounds, and the total weight of engine and tender 91 
tons. On the first trial No. 74 covered the mile in 56 
seconds, the steam falling from 180 to 170 pounds, and 
Sam Booth, the engineer, was satisfied that he could 
take the bicyclist over the course at the speed requested, 
which was 58 or 59 seconds, or just within the minute. 

The shield was built 
of i by 3-inch tongued 
and grooved sheathing, 
laid over a light fninie 
work of 2 by 4 scantling. 
It was built flush with 
the sides and roof of the 
car and extended for a 
distance of 5 feet beyond 
the rear of the platform. 
Below the level of the 
floor of the car plat- 
form its sides sloped 
inwardly until its bot- 
tom edges were between 
the rails and the board 
track. Projecting for- 
ward below the car plat- 
form and extending 
down to within an inch 
of the track was a plow- 
shaped projection which 
served to deflect the 
wind, dust, etc , to each 
side of the shield. The 
latter was thus perfectly 
closed at the front, top, 
and sides, the only en- 
trance for air being by 
way of the one inch of 
clearance between the 
shield and the track. 
To enable the rider to 
keep the middle of the 
track a vertical strip of 
wood 3 inches in width 
and painted white was 
nailed to the rear of the 
car platform. To prevent his wheel from touching the 
rear of the shield a fender of 1-inch round iron pro- 
jected rearwardly %%. feet at a height which would 
allow the front wheel of the bicycle to pass beneath it, 



filAM OF flA C£ COl/ASE 




trrxi. .g-**- 4.»m. 



/ 



tiO 117 



^jtom.c Of course, s/towi/te aitjtoes. 




tLAS AND FBOFILE OF COUASE AND DETAILS OF TBACK. 



DETAILS OF WIND SHIELD. 



) 1899 SCIENTIFIC AMERICAN, INC. 



42 

but would cause the head of the machine to bring up 
against the bar, which was covered with rubber to 
lessen the shocli. 

The beginning and' the end of the mile were each 
marked by large flags, one green and one red, and the 
quarters were marked by white flags, placed on the 
right hand side of the track. The timers, five in num- 
ber, were all men who are well-known judges and tim- 
ers in the various athletic gatherings in the East. They 
were stationed at the last five open windows of the car, 
and can be plainly seen in the snapshot photograph of 
the ride which is herewith reproduced. They carried 
split-seconds stop-watches, and each quarter was taken 
by two timers to avoid error. In the only case where 
they differed, the referee accepted the slower time. 

The rider, who is twenty-eight years old and weighs 
154 pounds, was mounted on a Tribune racing wheel, 
which weighed 20!^ pounds, had 6)^-inch cranks, and 
was geared to 120. For the trial ride, made in 65 
seconds, he had used a 112 gear. On the car were 
Messrs. W. F. Potter,, the general superintendent of 
the railroad ; P. D. Ford, the chief engineer ; J. H. 
Cummin, superintendent of bridges and buildings; 
H. B. Fullerton, who had charge of the trial, together 
with representatives of the press, and several engineers, 
who were interested in the scientific side of the experi- 
ment. In pulling the engine up to a mile-a-minute 
speed, the engineer, with one hand on the throttle and 
the other on the sand-lever, gave the cylinders all the 
steam they could use without slipping the drivers, the 
throttle being pulled gradually open to one-half with a 
% cut-off. The acceleration was wonderfully rapid, and 
the first quarter of the mile was made in exactly 15 
seconds, the last three-quarters being covered in 14|, 14f , 
and 14 seconds, or 57^ seconds for- the mile. The average 
speed for the mile was 6228 miles per hour, and for the 
last quarter the speed was 64'29 miles per hour. 

Murphy kept inside the shield and within a few 
inches of the iron fender bar until he entered the first 
quarter, when it was noticed that he kept falling a 
foot or two back and then running up and striking the 
head of his wheel against the bar. He finallyfell back 
about fifteen feet, and rode for the rest of the mile en- 
tirely outside the shell and just ahead of a perfect 
maelstrom of dust which whirled and eddied behind 
the shield. Then, as the mile flag was passed, he 
sprinted forward and closed up until he struck the 
fender, when he commenced to climb aboard the car, 
assisted by those on the platform, the wheel, which 
was held by the toe-clips, being dragged up with him. 
This was certainly the first time that anyone over- 
took and boarded a train going at a speed of over 
sixty-four miles an hour. 

In the trial ride of a week before, it was arranged for 
the rider to back-pedal when the mile flag was passed, 
the engineer at the same time making a final spurt to 
run clear, thereby allowing the resistance of the air to 
assist the rider in slowing up. This was done; but, as 
should have been foreseen, the violent eddies in the 
air nearly threw Murphy from his wheel, and it was, 
no doubt, the determination to stay within the shield 
on the second attempt that prevented a fatal acci- 
dent. 

We are informed by the rider that at no time during 
the ride was he working up to his full power. All 
went well until he entered the first quarter, when a 
violent vertical vibration set up in the track, "as 
though the boards were rapping the bottom of my 
wheel." At the same time, although he was riding 
"in perfectly still or dead air," the effort necessary to 
drive the wheel varied, the effect being as though he 
were riding over an undulating instead of a level 
track. Thinking that the track might be less " lively " 
further back from the train, he dropped back 15 feet, 
and here, though a slight wind resistance was felt at 
his sides, making harder pedaling necessary, the vibra- 
tion was not nearly so marked. There is no doubt 
that the vibration and undulating sensation were due 
to the natural elasticity of a light track under the 
rapid passage of a 91-ton engine. The rebound of the 
rail joints after the passage of the train would produce 
a rapping effect on the plank track, and the "wave- 
action" of the whole track at such a high speed would 
easily have a retarding or accelerating effect on any- 
thing so light as a bicycle, according as the wave 
moved to the front or the rear of the rider. 

In view of the fact that Murphy assures us he was 
not riding up to his full power, the question arises as 
to how fast a bicycle could travel if the proper pace 
were supplied. Probably on a rock- ballasted track, 
laid with 100 pound steel, where the vibrations would 
be greatly reduced, one of the younger racing men 
who are accustomed to paced riding, or Murphy him- 
self, could cover the mile in 50 or even 45 seconds. Of 
the three kinds of resistance to bicycle propulsion, the 
internal friction and the rolling friction, as is shown by 
the accompanying diagrams of tests carried out by R. 
H. Fernald, M.E., of the Civil Engineers' Club of Cleve- 
land, O., are very slight in a carefully constructed rac- 
ing-wheel, with the tires inflated to the full limit ; and 
in the recent trial the most serious resistance, that of 
the atmosphere, was entirely wanting. Hence, it is 
possible that Murphy is right when he says that on a 
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perfectly quiet track a bicyclist can follow any pace 
the locomotive can set for him. It is more a question 
of rapidity of pedaling, and a cool head, than of 
strength and endurance. Although he was using a 
120 gear, equivalent, as we showed in the special bicy- 
cle number of the Scientific American of May 13, to 
a 10-foot driving wheel covering over 31 feet at each 
revolution of the pedals, the rider was spinning his 
feet at the rate of 2'91 revolutions a second or 175 re- 
volutions a minute. 

Without disparaging in any degree the persistence 
and pluck of the bicyclist, the most interesting feature 
of the ride is the impressive object-lesson it affords as to 
the serious nature of atmospheric resistance on moving 
bodies, a question which is discussed at some length in 
our editorial columns. 

< C » I 1 

Curio Factories. 

A well-known curio expert states that there are fac- 
tories in Europe for the manufacture of all kinds of 
works of art that are likely to attract the collector. 
Modern articles of china are stamped with old marks 
so cleverly that even experts have been deceived. 
Arms and armor are treated with acids which eat 
away the metal, thus producing the same effect as the 
ravages of time. Carved ivories are stained with oils to 
make them yellow, and are subjected to heat to make 
them crack. Pieces of furniture have holes drilled 
to represent the worm holes, and so on, until there 
will in time be very little in the way of curios which 
are in themselves really curious. Paris is one of the 
strongholds of this class of forgers, while in Hungary 
there is a factory where Dresden china is imitated in 
a fair manner. There is, however, one safe way, and 
that is to buy through reputable dealers. Forgeries 
in all works of art very rarely get into the dealers' 
hands. As a rule they are sent to auction rooms. 

Many amateurs have an idea that they may pick up 
a priceless work of art or curio for a mere song. That 
is the chance for the forgers. They know all this and 
work accordingly, and thus the amateur is deceived. 
The spurious curio makers haunt out-of-the-way auction 
rooms, where amateurs look in with the idea that no- 
body but themselves can know of the room in question. 
The sale takes place, and they come away with a gem, 
so they think, and are perfectly happy until unde- 
ceived. There has, curiously enough, in this connec- 
tion, lately been discovered a disease which eats away 
bronze and gives it a sign of antiquity. All objects of 
antiquity fabricated from metallic copper and its im- 
portant alloy, made by adding tin in certain propor- 
tions, are liable to be attacked by this destructive 
corroding affection. Skilled artists of these false anti- 
quities are known to inoculate their reproductions 
with spots of bronze disease. — Pottery Gazette. 
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ing microscopical and chemical examination, to be 
ordinary concretions of insoluble salts, mixed, in most 
cases, with more or less faecal matter. For this reason 
one should be careful in determining this point. He 
had found a piece of apple core in one appendix, and it 
was the only foreign body that he had discovered in his 
cases. In one of Dr. Wyeth's cases he had seen some 
lemon seeds. 



Telephones of the IVorld. 

I give below, says Edward D. Winslow, United States 
Consul-General at Stockholm, writing to the Depart- 
ment of State, statistics in regard to the telephones in 
use in the different countries of the world, which have 
been carefully prepared by the statistical department 

of this government : 

Number of Distance 

Countries. Instruments Covered, 

in Use. Miles. 

Sweden (1807) 56,500 74,568 

Norway (1897) 80,678 33,481 

Denmark (1895) 10,500 9,321 

Great Britain and Ireland (1894) 69,645 83,401 

Holland 8,000 4,971 

Belgium (1895) 9,837 16,235 

Germany (l^9a) 151.101 147,098 

Austria (1896) 21.«t6 46,375 

Hungary (1890) 10,893 17,940 

Switzerland (1897) 88,846 47,504 

France (1894) 27,736 63,230 

Italy(1896) 11.991 13,049 

Spain 11,038 14,383 

Russia 18,495 40,391 

Japan 3,338 5,368 

Philippines 452 C93 

Algiers 335 334 

Tunis 200 381 

United States (18961 778,687 835,711 

Cuba 1,818 1,181 

Canada (1898) 33,500 44,020 

Mexico(1896) 9,000 ll,w»7 

Uruguay (1896) 3,269 8,117 

Total, including 9 countries not mentioned. . 1,388.163 1,509,499 



A Vermiform Appendix Containing a ininute 
Piece of Bone. 

Dr. Charles Phelps ' reported this case before the 
Society of Alumni of Bellevue Hospital. He stated, 
says The New York Medical Journal, that the attack 
had begun eight days before, but the patient had not 
corae under his observation until three days before the 
operation. A small abscess had been found and evacu- 
ated. A perfectly smooth mass, feeling like a kidney, 
had been brought into the wound, and had been found 
to contain the appendix. Within this appendix was a 
minute piece of bone. The irritation produced by this 
foreign body had resulted in the production of this 
mass of inflammatory exudate. Some surgeons, he 
said, maintained that they had never found a foreign 
body in their cases of appendicitis ; he had found them 
quite frequently, but this was the most minute one 
that he had met with. 

Dr. Robert T. Morris said that usually the things 
which were called grape seeds, etCT proved, on search- 



Miscellaneous Notes and Receipts. 

Alloy White Metal Candlesticks. — Great cheapness of 
the metal being usually a chief condition, such compo- 
sitions should be chosen in which zinc plays a chief 
part, e. g., zinc, 85 parts; tin, IJ^ part ; antimony, 3 
parts ; and copper, 10 to 12 parts. An addition of lead 
renders the alloy more easily fusible and enhances the 
pliancy, but prevents the formation of fine edges in the 
molds. Too large an admixture of copper gives the 
metal a yellow color. An addition of tin, even in a 
larger proportion than given above, is of ad vantage for 
the composition. Nickel, aluminum and bismuth are 
also used in large or small quantities, for the produc- 
tion of white metals, and frequently arsenic is added. — 
Dampf. 

Olearing-Vat Bottoms of Bronze. — Instead of copper, 
Brewmaster Rtiffer recommends the use of bronze as a 
material for the perforated bottoms in the clearing 
vats. As a matter of fact various essential advantages 
can be quoted in favor of bronze. 

It is obvious that a clearing bottom will do the work 
so much quicker and increase the yield according to 
the number of holes in it. In a bronze bottom 6,700 
holes per square foot may be cut, which number it 
is hoped to increase to 10,000, while a copper bottom 
can only receive 4,500 holes per square foot at most. 
The copper bottoms present another drawback in 
that they are readily scratched and bent, because cop- 
per is comparatively soft. Besides, copper oxidizes 
quickly, and is readily attacked by acids, for which 
reason it must be frequently subjected to a careful and 
thorough cleaning. 

All these evils are precluded with the use of bronze 
bottoms. The metal is hard, resistive, oxidizes little 
and is easily kept clean and bright, features enough to 
give bronze bottoms the preference. — Wochenschrift 
f(ir Brauerei. 

Composition for Preserving Furniture. — By V. H. 

Soxhlet. Take small pieces of wax, white or yellow, 
and add oil of turpentine until the solution has the 
consistency of a thick paste. Of this mixture lay a 
piece as large as a bean upon a piece of cloth and rub 
it out as much as possible on the piece of furniture. 
Then wipe with a woolen rag. 

By this process the gloss is restored to walnut furni- 
ture, to marble, to varnished metal, etc. But if this 
composition is to be used on articles which have a 
red color, the oil of turpentine must be colored be- 
fore adding the wax, by soaking some alkanet in it, 
until the oil turns a deep violet. If the gloss is to be 
restored to mahogany, the oil must be dyed only 
slightly, because this wood has a tendency to become 
brown in time ; bird cherry wood, however, bleaches 
in the course of time, hence for this the oil must be 
strongly colored. 

It is well to use of this mixture only a piece of the 
size of a bean at a time. If more is taken, it is neces- 
sary to rub a longer time. Hence, it is better to put 
on a second thin layer and to repeat the operation 
several times. This requires more time, but is less tir- 
ing and gives a better gloss. After rubbing with the 
woolen rag, it is well to finish rubbing with an old 
linen one. — Neueste Erfindungen und Erfahrungen. 

Preparation of Oil Copal Varnish. — By V. H. Soxhlet. 
This is prepared by melting coarsely crushed copal, 
240 grammes ; purified oil of turpentine, 260 grammes ; 
readily drying linseed oil varnish, 360 grammes. The 
copal is placed in a glazed earthen pot of sufficient size 
and well moistened with oil of turpentine. The pot 
is then closed with a lid, placed on glowing coal and left 
there about J4 hour until the copal is melted. When 
melting commences, stir with an iron rod until the 
copal has dissolved completely. Now add boiling hot 
linseed oil varnish, siowly and with constant stirring, 
the coal fire being increased, so as to cause the mix- 
ture to bubble up a few more times, whereupon the 
pot is removed from the fire to cool off, and the warmed 
oil of turpentine kept in readiness is added. 

The varnish produced in this manner is sifted through 
oakum, into a dry, previously warmed vessel. Before 
applying the varnish, the wooden articles are coated 
with weak glue water (size) or with linseed oil varnish, 
and when the ground has dried perfectly the varnish 
is put on uniformly with a good brush. As a rule, one 
coat of this varnish suffices, but if a second one be- 
comes necessary, it should only be applied when the 
first one is completely dry. Later on the dry varnish 
is smoothed and rubbed down. The fusing of the copal 
may also be carried out in a glass flask surrounded 
with wire work. Hang the flask over a gas flame and 
keep it in constant motion until the copal has melted. 
— Neaeste Er&ndungen und Erfahrungen. 
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UNIVERSAL AUTOMATIC SCREW MACHINE. 

The reputation of American manufacturers through- 
out the world for making machines with interchange- 
able parts has been won by the use of machinery of 
the class illustrated ; but the machine here shown is in 
many respects a great improvement over those former- 
ly used. 

This machine can be changed to adapt it to any class 
of work by the aid of auxiliary parts which may be 
readily attached or removed. It was designed by Mr. 
Lavigne, of the Lavigne Automatic Machine Company, 
of New Haven, Conn., and is intended to avoid the 
necessity of building a number of styles of machines 
each adapted to only one class of work, and to render 
it really universal in its application. 

The frame of the machine is arranged to receive the 
various parts, shaft, cam disk, cam drums, worm gear, 
and differential gear, all of which are so located as to 
make them accessible, and permit the attachment of 
auxiliary parts without disarranging other parts of the 
machine. 

Extending through the center of the machine is a 
.splined shaft, to the extreme ends of which are keyed 
two large drums, provided upon their peripheries with a 
number of cams, designed to engage anti-friction rolls 
on the studs which impart movement to various parts 
of the mechanism. 

This screw machine is provided with the usual hol- 
low arbor and revolving turret carrying the various 
tools. It is also provided with mechanism for rotating 
tlie turret to bring 
the different tools in- 
to action at the pro- 
per time. 

The turret is ro- 
tated positively, and 
securely locked each 
time it is moved to 
a new position and at 
the same time it is 
locked down, thus 
causing the tool to 
make a smooth cut, 
which it could not 
do if the turret were 
allowed to move or 
vibrate while a cut 
is being taken. All 
this is accomplished 
without the use of 
springs of any kind. 
Where the number 
of tools used is less 
than the number of 
holes in the turret, 
the latter may be re- 
volved to the tool 
required without the 
necessity of moving 
the turret forward ; 
this is accomplished 
by a star gear and a 
series of pins and 
cams on the periph- 
ery of the turret 
drum. This arrange- 
ment saves timel and 
wear and facilitates 
getting out work. 

The turret is pro- 
vided with from four 

to six holes, according to the number of turret tools 
required to produce the work. The turret on the ex- 
treme rear motion of the slides is released, and auto- 
matically on its forward motion it is clamped down- 
ward to the slide, at the same time locked by a ring 
locking bar, extending the full length of the slide. 
This bar has long bearings, and is provided with 
take-up gibs operated by screws for taking up wear 
and for realinement of the turret with the spindles. 

The differential gear mechanism gives speed from 1 
to 35, and is constructed so that it may be taken apart 
without disturbing the other parts of the mechanism. 

The cross carriage or cut-off carriage is set on a 
movable holder, which may be set to any distance 
from the head and there rigidly secured. 

The cross slide is furnished with two tool posts. An 
auxiliary turret attachment can be applied to the 
cross slide so as to allow of the use of one or more 
tools as may be required by the work being done. 

A micrometer applied to the cross slide permits of 
taking up the wear on the tools or of adjustment to 
compensate for any variation in the setting of the 
cross-slide cams. 

The tool posts receive forming and cutting off tools 
which can be ground on the cutting surfaces until 
they are entirely used up without changing their 
shape, thus enabling the machine to produce work of 
uniform size until the tools are discarded. 

The cross slide and cross-slide holder may be moved 
toward the tail end of the machine, so as to leave 
ample space to remove the chuck and spring collets, 
and may be returned to its former position without dis- 



turbing the tools or the setting of the tools on the 
cross slide. 

A lever attached to the closing cam, on the rear end 
of the spindle, operates the releasing and lightening on 
the stock, and will indicate to the operator by grasp- 
ing same the tension that is brought to bear on the 
finger which embraces the stock. 

The cam disk operates the shipping levers on both 
the differential gear and the spindle. This disk being 
located directly under the spindle and differential, 
makes it convenient for setting the machine for close 
work. 

For long or heavy cuts, demanding a taper where 
side-forming tools are impracticable, a simple attach- 
ment is furnished for advantageously accomplishing 
the desired result. A single-point over-shot box tool is 
directly connected with a small horizontal gear wheel. 
This latter on the advance of the turret engages with 
racks arranged on either side of the gear wheel, as the 
nature of the work may require. The gear wheel re- 
volves on these racks in either direction, and the cutting 
tool in turn is either raised or lowered as it advances on 
the work. Straight turning may be done at any point of 
the operation by omitting theproperteethon the racks. 
On the return of the turret the gear wheel necessarily 
reverses the motion of the advance, and the cutting 
tool returns to its original position. By entirely omit- 
ting the racks, a straight cut will be obtained. But 
one box tool of this kind is necessary for each machine, 
and is universal in its use. 



43 

machine for producing plain screws, which require 
operations only on one end ; Fig. 3, screw machine 
with rear end attachment, for producing work requir- 
ing operations on both ends ; Fig. 3, roll machine, for 
producing work requiring a hole in the center with 
various formed shoulders on the outside, or plain if re- 
quired. The pulley on the back slide is added to give 
increased production, and more accuracy to the drill 
than could be obtained with a stationary drill ; Fisr. 4. 
plain stud machine, which is especially adapted for 
making studs or pieces which require only cutting off 
to length, or with various slioulders on the periphery 
of the stock. 

The Lavigne universal automatic screw machine was 
invented and introduced by the Lavigne & Scott Manu- 
facturing Company, about two years ago, and these 
machines met with such success that it became neces- 
sary that the facilities for manufacturing machines 
should be greatly enlarged. The result was the found- 
ing of the Lavigne Automatic Manufacturing Company 
as successors to the Lavigne & Scott Manufacturing 
Company. 

They make machines of 15 different sizes, of which 
the smallest has a capacity of r\ inch, and the largest 
4 inches. The weights of the machines range from 485 
pounds to 5,650 pounds. All parts are made by special 
gages and are interchangeable. 



SCREW MACHINE. 
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Fig. 2— SCREW MACHINE WITH REAR 



ATTACHMENT. 
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Fig. 3— STUD MACHINE WITH DRILLING ATTACHMENT. 



Furthermore, when regular straight work is re- 
quired, the racKs are removed from the overhanging 
arm and the circular graduated index plate on the top 
of the box tool can be set to the one-thousandth of an 
inch, thereby obtaining any size desired. Remarkable 
results in both straight and taper work are obtained in 
this way. 

Where it is necessary to finish both ends of a piece, 
the rear end attachment is used. The piece, on being 
cut off, is retained in a holder and carried with the 
turret. When opposite its original position, it engages 
with the rear end attachment, and is threaded, drilled, 
or slotted, as may be required. This does not inter- 
fere with the original operations, which are going on 
independently at the same time with it. When this 
attachment is not required, it can be detached from 
the machine. 

Each machine is provided with a rotary oil pump, 
which is directly connected with the differential gear 
shaft, and insures a sufficient supply of oil to the tools 
when in operation. 

Countershaft for each machine has self-oiling boxes, 
three-step cone differential gear pulley, and necessary 
pulley for spindle. The step-cone pulley has friction 
clutch and self-oiling boxes. 

These machines are applicable to a great variety of 
work, and are not limited to the production of finished 
pieces from the bar. Blanks of any description can be 
fed and machined with the aid of a magazine teed at- 
tachment. One operator can run from five to ten ma- 
chines according to the character of the work. 

In the accompanying cuts, Fig. 1 is a regular screw 
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Putty for Parquet Floors. 

In reply to a question on this subject, The Painters' 

Magazine offers the 
following : The re- 
cipe for putty refer- 
red to is a thorough 
mixture of paper, 
preferably blotting 
paper, which lias 
been soaked in boil- 
ing hot water until 
pulp is formed, which 
is then mixed with 
glue, also dissolved 
in water. To this 
bolted whiting is 
added in sufficient 
quantity to make a 
fairly stiff putty by 
kneading the mass, 
which is pressed into 
the cracks and 
smoothed off with 
the spatula or putty 
knife. However, this 
putty is recommend- 
ed for large cracks 
only, because un- 
shrinkable, but is 
scarcely adapted for 
shallow cracks in a 
parquet floor. For 
this purpose we 
would recommend 1 
part white lead in 
oil, mixed with 2 or 
3 parts of b o 1 t e il 
whiting and enough 
coach varnish to 
make a stiff paste. 
If the work must be 
hastened, coach ja- 
pan may be substi- 
tuted for part of the coach varnish. This putty will 
resist moisture, and when dry and hard maybe sand- 
papered or rubbed, and it may be tinted with color, if 
required to match the color of the wood. 

The Current Supplement. 

The current Supplement, No. 1238. contains many 
articles of great interest. " Greek Architecture — The 
Lighting of Temples " is one of Prof. Aitchison's inter- 
esting Royal Academy lectures. " Geodetic Operations 
in the United States" describes the important work 
carried on by the survey. " Mammoth Ivory " is an 
article by R. Lydekker. " The Grand Canon of the 
Colorado" is by Prof. Ralph S. Tarr, of Cornell. The 
usual notes and consular matter are published. 

Con tents. 

(Illustrated articles are marked with an asterisk.) 
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RECENTLY PATENTED INVENTIONS. 
Bicycle- Appliances. 

BRAKE. — Joseph F. A. Farfan, Port-of-Spain, 
Trinidad. This bicycle-brake has a brake-shoe carried 
by the fork of the steering-head and arranged to engage 
the tire or rim of the wheeJ. The brake-shoe is operated 
by a lever on the steering-handle, which lever is flexibly 
connected with the brake-shoe. 



Engineering Improvements. 

ROTARY ENGINE.— Martin A. Green, Philadel- 
phia, Penn. The engine is inclosed in a casing having 
an internal chamber provided with tangentially-discharg- 
ing feed-ports. lu the chamber a turbine-piston rotates, 
having a series of peripheral pockets terminating in lat- 
eral escape-grooves. A valve is fixedly held in the end 
of the internal chamber and is fitted with exhausts, por- 
tions of which are adapted to receive the direct impact 
force of the exhaust from the piston escape-grooves, be- 
fore the exhausts from the piston communicate with the 
exhausts in the valve. The piston thus receives a 
supplemental forward thrust independent of the live 
steam-pressure entering against the piston. 

ROTARY ENGINE.— William S. Tichenor and 
James F. Williams, Owensville, Ind. Through the 
cylinder of the engine amain shaft is extended on which 
two pistons are mounted. One piston is rigidly connected 
with the shaft, the other is longitudinally movable of 
the shaft. Each piston is provided at its outer face with 
an annular channel. In each channel an abutment is 
located. Abutment-blades are movable into the channels 
and also into recesses formed in offsets of the cylinder. 
Cam-wheels carried by the shaft move the abutment- 
blades outwardly, means being provided for moving the 
abutment-blades inwardly, and means for controlling the 
admission and exhaust of steam. 



meclianical Devices. 

MACHINE FOR PITHING STALKS.— George R. 
Sherwood, Kearney, Neb. This invention is an im- 
provement in machines for separating the pith and the 
shell or casing of pith-bearing stalks. In the present 
machine means are provided whereby the shell is removed 
from the opposite side of the stalk, so that the intermedi- 
ate pith-portion may be discharged after the shell or 
casing is removed. In this operation the shell is removed 
from the opposite sides of the stalk, so the pith, as it 
passes from the first to the second cutter, will be sup- 
ported by the shell on one side of the stalk. 

GRAIN-LOADING MACHINE.— John E. Cowles 
and Charles W. Andridge, Storm I^ake, Iowa. This 
apparatus is adapted to be connected with a grain-ele- 
vator and to be arranged partly within and partly with- 
out the car to be loaded, and to be operated in such a 
manner as to discharge into either end of the car, the 
grain descending through the elevator spout. The appar- 
atus comprises a fan-casing, a fan, a rotary shaft having 
a pulley on its outer end, and a rigid bar adapted to be 
held and adjusted between the guides. The direction of 
the rotation of theshaft and fen determines which end of 
the car shall receive the grain. 

MECHANICAL MOVEMENT.— Otto Weise, Asch- 
ersleben, Germany. The invention relates to that class 
of mechanism used in putting bench and vise screws into 
and out of action. The screwed spindle is moi nted in a 
bush in which it slides longitudinally, but upon rotation 
carries the bush around, owing to a keyway-and-feather 
connection between the two. One collar of the bush is 
so formed with a pawl-shaped tooth that rotation in one 
direction causes a specially-formed sliding nut to throw 
the screw out of gear; but rotation in the reverse direc- 
tion allows the nut to come into gear again. 

MECHANISM FOR MOVING FILMS OR WEBS 
INTERMITTENTLY.— August and Louis Chronik, 
Manhattan, New York city. This mechanism, for em- 
ployment in connection with chronophotographic appa- 
r.Uie. comprises a drum-wheel having projectiiig ele- 
ments and two actuating devices therefor, each having 
locking-faces and driving elements for engagement with 
the projecting elements of the drum-wheel. The project- 
ing elements of the drum-wheel in the locked position 
are out of the path of travel of the driving elements 
of one actuating device and in the path of travel of the 
driving elements of the other actuating device. It is 
claimed that by means of this mechanism pictures 
can be exhibited or taken without danger of the film's 
slipping or not moving the desired distance. 

LUMBER-MEASURING INSTRUMENT.-Joseph 
A. White, Jr., Warsaw, III. To provide a simple 
instrument by means of which the measurement of any 
board may be quickly taken without mental calculation, 
is the purpose of this invention. The novel features of 
the invention are found in an adding-device having a 
series of numbered tumblers operated by drawing the 
tape across the lumber to be measured. With five 
tumblers measurements may be recorded up to one hun- 
dred thousand feet ; by varying the tumblers, the capa- 
city of measurement may be correspondingly varied. 
By means of the device the total foot-measure in any 
number of boards of equal or unequal lengths may be 
ascertained. 

WEIGHING-MACHINE. — Samuel P. Mackey, 
Ridgefield, Wash. The inventor has devised a recepta- 
cle which, having been operatively connected with a 
liquid supply, will open the valve and allow the liquid to 
enter until the scale-beam is overbalanced, whereupon a 
portion of the device is turned, the receptacle drops, and 
the inlet valve closes. If so desired, a second or outlet 
valve may be opened in the receptacle, allowing the 
liquid to find an exit therefrom. The receptacle may be 
B> placed upon a support that one of the machines can 
accommodate several different storage-reservoirs, and 
that the attachment between the machine and any one 
of the reservoirs may be quickly made. 



opposite edges. An adjusting connection is seated in the 
recess. Rods are secured to the locking-plates and are 
threaded mto the adjusting connection. Guides for the 
rods have base-plates lying on opposite sides of and 
forming bearings for the adjusting connection. I 



jlail way-Contrivances. 

GRAIN-CAR DOOR. -Albert N. Hopkins, Du- 
Inth, Minn., and Franklin P. Hopkins, Hyattsville, 
Md. Grain-car doors should be capable of being opened 
outward, and'swung inward when the car is empty, and 
locked in closed position. To attain these ends, the 
inventor forms a recess in the outer face of the door and 
provides the door with locking and sealing plates at its 



iniscellaneous Inventions. 

DISPLAY-CARD. — Barnet Cohn, Brooklyn, New 
York city. This card is designed to display such jewelry 
as finger-rings, screw ear-rings, pendent ear-rings, scarf- 
pins, and the like. While the various cards used are 
modified to suit the different articles for which they are 
intended, they all have the same characteristics ; that is 
each has a main or front plate with a holding device and 
a strip movable relatively thereto. 

SMOKE-CONSUMING FURNACE. — Anders B. 
Reck, Copenhagen, Denmark. The fuel-chamber of 
the furnace has its walls composed of superposed, sepa- 
rated bars surrounding a central space. A body sur- 
rounds the fuel chamber in proximity to the bars. The 
body has air inlet and outlet channels immediately adja- 
cent to the bars so that the channels communicate with 
the central space of the fuel-chamber through the space 
between the bars. 

MOTOR- VEHICLE. — Gustave V. L. Chauveau, 
Paris, France. The prepent invention has for its object 
improvements in automotive tricycles of a type interme- 
diate between a velocipede and a full-sized road-car- 
riage. These improvements relate more particularly 
to special arrangements of removable seats and parcel- 
carriers. The arrangement of seat devised it is said affords 
a passenger a comfortable position such as has never hith- 
erto been obtained. For the removable front seat a box 
for carrying goods for tradesmen^'s use is employed, 
which box may be readily detached when no longer 
required. 

FLAGPOLE. — Edward Rowe, Indiana, Pa. The 
pole is constructed of metal, in skeleton form, and is 
made in sections capable of being readily fitted to- 
gether, enabline the pole to be transported conveniently 
from place to place and set up by the average workman. 
A pole of this type, 136 feet high and weighing 8,000 
pounds, has been erected on the grounds of the Indiana 
Normal School. 

HEARSE, — Abner C. Cox, Belleville, Kan. The 
hearse is provided with a tilting platform which can be 
adjusted up or down at both ends in order to keep the 
body at a true level in ascending and descending grades. 
The invention is also applicable to ambulances and simi- 
lar vehicles. 

RUNNING-GEAR. -~ George F. Uebel, Harlan 
County, Neb. (P. O. address: Oxford, Furnas Co.) 
This running gear is especially applicable to agricultural 
separators and is designed to facilitate the movement of 
the vehicles and to assist in turning them by causing 
both axles to swing in the act of turning. To the 
bolsters, sills are rigidly attached. Two curved track- 
plates are attached to one of the bolsters and project at 
the front and rear. The track-plates have lugs engaging 
the bolster and blocks at their ends for connection with 
the sills. Antifriction-rollers are mounted on the axle 
beneath the track-plates and respectively engage the 
track-plates. 

PASSENGER-REGISTER.— Orlando C. Alspaugh, 
Newtt-n, Kan. ^This invention provides a device for 
registeriiifr automatically the number of miles and frac- 
tions of a mile during which a seat in a railway-car has 
been occupied, thus furnishing the mileage earnings of a 
train and enabling any shortage or errors to be ascer- 
tained. Each seat is provided with a reeistering-device 
so constructed that the weight of a passenger will set it 
in operation during the time the seat is occupied. The , 
device can be adjusted to carry children without regis- , 
tering, and will prevent a passenger from occupying 
more than one seat. I 

ELASTIC TIRE AND RIM FOR WHEELS.^-Wil- j 
liam F. Williams, London, England. The wheel-rim 
is of channeled section and has flanges inwardly pro- 
jecting from the side cheeks of the rim. An elastic tire 
formed of an endless outer cover of transversely-arched 
section provided with inwardly-projecting rigid flanges 
in short lengths incloses a connected series of juxt- 
aposed transversely-extended springs bent to an 
arched form and provided with hooked ends which en- 
gage with the inwardly-projecting flange of the rim. 
The sides of the cover are held between the cheeks of 
the rim; and the inwardly-directed flanges of the cover 
are clamped by the springs against the inwardly-project- 
ing flanges of the rim. 

PLATFORM-TRUCK. -George K. Davis, Lewiston, 
Me. The present invention provides a platform-truck 
especially adapted for use in an orchard and for use by 
builders. The truck is so constructed that its platform 
may be lowered or raised and held firmly in either posi- 
tion, and that it may be conveniently moved around a 
tree or the like, to which it may be attached or used in 
the same manner as an ordinary truck. The truck may 
be held stationary even when it is not attached to an 
object. 

ARCHIl'RAVE, ARCH, AND LINTEL.— Edward 
M. Hackett, Manhattan, New York city. Blocks of 
terra-cotta or like material have been devised so con- 
structed that when combined between iron beams or 
other supports they will have a dovetail connection to 
enable a straight structure to be erected between the 
beams or other supports. One side may serve as a floor 
and the opposite side as a ceiling, the blocks or members 
being so tied together as to impart to the straight or 
architrave structure all the strength of the arch. 

DRILL.— Lafayette Durkee, Denver, Col. This 
drill is an improvement in " jump-drills," in which the 
reciprocating driving member has a spring connection 
with the drill-holder. In the present improvement, a 
novel means is employed for connecting the driving 
mechanism with the drill, so that the reciprocation of 
the drill in one direction is made more rapid than ir the 
other direction. A compensating spring sustains the 
weight of the drill-holder. 

BOOT-BLACKING CHAIR.— Andrew C. Holmes, 
Chicago, 111., and Louis J. Holmes, North Clarendon, 
Pa. The chair has a swinging seat beneath which is lo- 
cated a foot-rest connected with the seat to slide outward 
as the seat is raised. When the chair is occupied, the 
seat is raised, thus projecting the foot-rest forward and 



placing the device in position for use in blacking the 
shoes. 

WAIST-BELT. — Charles Messick, Jr., Hacken- 
sack, N. J. This belt has a pocket adjacent to the 
buckle and adapted to receive that end of the belt which 
is passed through the buckle so that when the belt is in 
position upon the body the end which is passed through 
the buckle will not be visible, thus dispensing with the 
necessity of a loop and also preventing the free end of 
the belt from being carried out of engagement with the 
body-portiun of the belt. 



Designs. 

BADGE.— William J. Crowe, St. Catherines, Cana- 
da. The leading feature of the design consists of a 
badge having a shield forming the base, and an eagle 
holding a pan on the obverse of the shield: 

WATCH-CHAIN AND NECKLACE.^-Marcel M. 
MiRABEAU, Manhattan, New York city. This design 
provides a combined watch-chain and necklace for 
ladies' wear. The device has the especial merit of 
enabling the wearer to adjust the necklace portion in 
any desired manner, the adjustment being most readily 
effected by the use of side-buttons attached to the 
necklace portion and sliding on the runs of the watch- 
chain. 

PIN.— Mary J. Smith, Manhattan, New York city. 
The leading feature of the present design is a founda- 
tion-plate in which there is an irregular opening and a 
tongue which extends over the face of the foundation- 
plate and across the opening. 

WASHER.— John J. Turner, Manhattan, New York 
city. The washer is funnel-shaped at its upper and 
lower ends; and its upper end is formed with radiating 
spouts. The device is placed in a wash-boiler, and by 
its geyser- like action is designed to facilitate the cleans- 
ing of the clothes. 

CAP. — Mark Davis, Manhattan, New York city. 
The cap has two vizors extending oppositely from a 
crown with a flat top and with sides bulging down over 
the vizors. 

Note.— Copies of any of these patents will be furn- 
ished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 



NEW BOOKS, ETC. 

Die Moderne Chemie. Eine Schil- 
dening der chemischen Grossin- 
du&trie. Von Dr. Wilheliii Bersch. 
Vienna: A. Hartleben. 1899. Large 
8vo. 1 Leiferang. lllustrirt. Price 
20 cents. 
Dr. Bersch has undertaken the task of describing all in- 
dustries which employ processes based upon chemistry. 
The work is not technical in the true sense of the word ; 
but appeals more to the general reader. The field cov- 
ered is very broad, extending as it does over every chemi- 
cal process employed in the arts and manufactures of our 
times. 

Lexicon der Metall-Technik. Re- 
digirt von Dr. Josef Bersch. Vienna: 
A. Hartleben. 1899. Large 8vo. 1 
Leiferung. Price 30 cents. 

From this first installment of Hartleben's metallurgi- 
cal dictionary, it would seem that a long felt want in 
German technical literature is about to be filled. The 
modern ironmonger has neither the time nor the inclina- 
tion to wade through a mass of technical books in order 
to find the information which he is seeking. He would, 
no doubt, prefer a reference book in which he could find 
trustworthy explanations of the problems he endeavors 
to solve. Such a work is this " Lexicon der Metall- 
Technik." 

Steam Engine Indicator and its Ap- 
pliances. By William Houghtal- 
ing. Bridgeport, Conn.: The Ameri- 
can Industrial Publishing Company. 
1899. Pp. 307. 8vo. 157 illustrations. 
Price $2. 
The volume before r.s is a comprehensive treatise for 
the use of constructing, iirecting and operating engi- 
neers, superintendents, master mechanics and students, 
describing in a clear and concise manner the practical 
application and use of the steam engine indicator. It is 
accompanied with many illustrations, rules, tables and 
examples for obtaining the best results in the economical 
operation of all classes of steam, gas and ammonia en- 
gines, together with original and correct information on 
the adjustment of valves, computing horse power, dia- 
grams and extended instructions for attaching the indi- 
cator. The subject appears to have been treated in an 
admirable manner by a thoroughly practical man. The 
literature relating to indicators is already quite large, but 
! there is no doubt that there is an ample field for useful- 
ness for the present book. 

Characters of Crystals. An Intro- 
duction to Physical Crystallogrraphy. 
By Alfred J. Moses. New York: D. 
Van Nostrand Company. 1899. Pp. 
211. 8vo. Price $2 net. 

A new book on crystallography has been needed for a 
long time, and Dr. Moses, the Professor of Mineralogy in 
Columbia University, is splendidly equipped for writing a 
book on the subject. He has certainly succeeded in 
elucidating many points which have always proved trou- 
blesome to students. In the present volume he has 
given a large number of diagrams which are either origi- 
nal or have been published only in German works on the 
subject. It is a book which we can unqualifiedly recom- 
mend. 

A Primer of Calculus. By E. Sher- 
man Gould. New York : D. Van 
Nostrand Company. 1899. Pp. 122. 
18mo. Plates. Price 50 cents. 

This is a second edition, revised and enlarged, of a 
book which we reviewed a year ago. Calculus is apt to 
prove a great stumbling block to readers of scientific 
and engineering books and to students. With the aid of 
a book of this kind the labor of the student will be 
much simplified. 



The History and Antiquities of the 
Collegiate Church of Saint 
Saviour, Southwark, London, 
By Rev. Canon Thompson, M.A., 
D.D. London. 1898. Pp. 78. Illus- 
trations. 

It is a mistake to believe that there are no lovers of 
London monumental buildings in America ; they are, 
however, few in number, but they will appreciate the 
rare treat which has been prepared for them by Canon 
Thompson. The matter is interestingly presented, and 
the illustrations and plans are numerous and good. The 
whole is a valuable contribution to ecclesiology. 

Manual of Assaying Gold, Silver, 
Lead and Copper. By Walter Lee 
Brown. Pp. 551. 12mo. Price $3.50. 

It was only a short time ago that we reviewed Browne's 
" Assaying," and now its phenomenal sale has caused a 
new edition to be printed. We have already expressed 
our opinion of this book several times. We only desire 
to say that it is the most admirable book on the subject 
which has been written, and no one who desires a book 
on assaying should miss an opportunity of acquiring a 
copy. 

Notes on Descriptive Geometry. 
By W. L. Ames. Terre Haute, Ind. : 
S. P. Burton. Pp. 90. 18mo. 95 illus- 
trations. Price 50 cents. 

It is evident to all who have taken note of the trend 
of practice in mechanical drawing in the best drafting 
offices that the use of the third quadrant in orojecting 
will become universal. In the study of descriptive 
geometry, however, with few exceptions, the first angle 
projection is taught. The author of the little booklet 
before us has for some time used the third angle in 
teaching descriptive geometry. The methods given ap- 
pear to be very satisfactory in practice. 

Hay Fever and its Successful Treat- 
ment. By W. C. Hollopeter, A.M., 
M.B. Philadelphia: P. Blakiston, 
Son & Company. 1899. Pp. Ibl. 
12mo. Price $1. 

About a year ago we had the pleasure of reviewing the 
first edition of this book, and now we are glad to know 
that a second revised and enlarged edition is ready for 
the public. Hay fever sufferers are so numerous that we 
should not be surprised if a third edition would be called 
for in a short time. The ordinary practitioner is often 
wofully ignorant of this very peculiar disease, and we 
think that many patients would be pleased to read up 
the subject themselves, although of course we do not 
approve of self-doctoring. 

Das lXndliche Wohnhaus. Studie 

tlber praktische Anla^e von kleinen 

Landhausern und Cottag:es in Ver- 

bindung mit Garten. Von Alfred 

Reinhold. Vienna : A. Hartleben. 

1899. Pp. vii, 78. Large octavo, with 

76 illustrations. Price, paper, $1. 

The little book which lies before us is chiefly intended 

to assist architects in the erection of cheap country 

homes. The author has taken as his motto the words of 

Bacon, " Houses are built to live in and not to look on,'» 

and Willi this as his guiding principle, offers us a work 

which is valuable for the ideas whjch it presents, and for 

the practical advice given to builders of cottages. 

Taschenbuch der Praktischen Pho- 

TOGRAPHiE. Von Dr. E. Vogel. 

Berlin : Gustav Schmidt. 1899. Pp. 

vi, 308. 12mo. Illustrated. Price, 

cloth, $1. 
The late Dr. Vogel's work in photography requires no 
extended praise here. It has been so fully treated in 
the photographic and scientific press that another review 
is superfluous. The little '* Taschenbuch " is one of 
the most popular of Vogel's photographic books ; and 
that it has now passed through a sixLh edition is no 
more th?n its due. 

Observations sur les Frelons. 
Par Charles Janet. Extrait des 
Comptes rendus hebdomadaires des 
stances de PAcademie des Sciences. 
Paris. 1895. 

Etudes sur les Fourmis, les Gu£;pes 
et les Abeilles. Note 14. Rap- 
ports des Animaux Myrm^cophiles 
avec les Fourmis. Limoges. 1897. 

Etudes sur les Fourmis. les Gu£;pes, 
ET LES Abeilles. Note 15. Ap- 
pareils pour TObservation des Four- 
mis et des Animaux Myrm^cophiles. 
Par Charles Janet. Paris. 1897. Au 
SifJge de la Soci^t^ Zoologique de 
France. 

Sur les Muscles des Fourmis, des 
GUEPES ET DES Abeilles. Par 
Charles Janet. Extrait des Comptes 
rendus hebdomadaires des stances 
de PAcad^mie des Sciences. Paris. 
1895. 

Sur la Vespa Crabro L. Ponte, Con- 
servation DE LA ChALEURDANS LE 
NiD. Par Charles Janet. Extrait 
des Comptes rendus hebdom. des 
stances de I'Acad^mie des Sciences. 
Paris. 1894. 

Sur les Nematodes des Glandes 
pharyngiennes des Fourmis (Pe- 
LODERA, SP.) Par Charles Janet. 
Extrait des Comptes rendus hebdo- 
madaires des stances de I'Acad^mie 
des Sciences. Paris. 1893. 

The Street Railway Journal of New 

York in addition to the regular monthly issue will here- 
after publish a ''weekly news edition " containing in 
digested form the current electric railway news of the 
world. Progress in electric traction is so rapid that 
even an ably conducted paper like the journal cannot 
always be on time with news, so their enterprise in start- 
ing a weekly is to be commended. 
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business and 'personal. 



The charge for insertion under this head is One Dollar a 
line for each insertion ; about eight words to a line. 
Advertisements must be received at publication oMce 
as early as Thursday mm-ning to appear in the follow- 
ing iveek's issue. 

Marine Iron Works. Cbicapo. Catalogue free. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Gasoline Brazing Forge, Turner Brass Works, Chicago. 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

For bridge erecting engines. J. S. Mundy, Newark, N.J. 

Handle & Spoke Mcby. Ober Lathe Co. .Chagrin Falls, O. 

" Criteriun" Acetylene Generators, Magic Lanterns & 
accessories. J. B. Colt & Co., Dept. N,3-7 W. 29th St.,N.Y. 

Ferracute Machine Co., Bridgeton, N. J., U. S. A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 

Special and Automatic Machines built to drawings on 
contract. The Garvin Machine Co., 141 VarickSt., N. Y. 

1'be celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foct of EastlSSth Street, New York. 

1'he best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, |4. Munn & Co.. publishers, 361 Broadway, N. Y. 

V:w Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letterg 
or no attention will be paid thereto. This is for om 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated ; correspondents ■ will bear in mind that 
some answer? require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn, 

B II yers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Inrorination on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Fnce 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly' 
marked or labeled. 



(7686) J. A. M. says : Will you give me 

a formula for the prevention of mildewing of cloth ex- 
posed to the weather? A. Dissolve 1 pound zinc sul- 
phate in 40 gallons water, and then add 1 pound sal soda. 
When dissolved, 2 ounces tartaric acid are added. This 
holds the partially separated zinc carbonate without neu- 
tralizing the excess of alkali used. The cloth should be 
soaked in this solution for twenty-four hours and then 
dried without wringing. 

(7687) E. C. L. M. asks : 1. What are 

the phenomena of the so-called "'cloud burst"? A. 
Acloud burst isathunder shower with so excessive a fall 
of rain that it seems as if the cloud itself was falling to 
the earth. They are thought to be due to the overturn- 
ing of a mass of air which is in unstable equilibrium. 
They are very limited in extent, and last for a short time 
only. Little streams are swollen to rivers, and rush 
down the valleys, carrying soil, trees and even large 
bowlders with them and leaving desolation behind them 
in their track. The term originated in the Western 
United States, but its use has extended to the EaHt, and 
is now used to describe any storm of more than usual 
severity. 3. Why does one perspire more when sleeping 
in a hot room (as we have here) than when sitting awake? 
A. We cannot answer this inquiry with any positiveness; 
but would suggest as a possible cause of the difference 
that when awake we are continually in motion, and 
threfore changing the air which is in contact with the 
surface of the body. The effect of this is like fanning 
or the use of the pnnka. But when asleep, the air lies 
motionless upon us, and is soon saturated with moisture, 
thus adding to our discomfort. 

(7688) I. A. McC. writes: 1 would be 
glad if yon would answer through Notes and Queries 
the question of what the pressure is in the modern gas 
engine at the instant of explosion under the most favora- 
ble circumstances. I asked the question of a manufac- 
turer of gas engines who is rapidly coming into promi- 
nence in this portion of the country, and his answer was 
that under the most favorable circumstances the pressure 
was very close to 300 pounds per square inch. This is 
much more than I had ever heard it stated before, some 
parties giving it as low as 60 pounds. I have read 
no authorities on this question, but consider that 300 is 
rather extravagant and do not know whether the smaller 
figure is as extravagant as the other or not, but would 
think it a little too small. Another question I would 
like to understand is: What is the expansion of 74 de- 
gree gasoline measured in volumes when converted into 
gas at a pressure of one ounce per square inch? Also 
what is considered the best proportion of such gas and 
air for the most effective explosion? A. The explosive 
force in gas and gasoline engines varies with the charge 
compression. This may be from 30 to 80 pounds accord- 
ing to the volume of the combustion chamber or clear- 
ance adopted by the builder in the design of the engine. 
A low compression charge may give an explosive pres- 
sure of from 80 to 125 pounds per square inch; while a 
high compressive charge may raise the explosive pres- 
sure to from 150 to 250 pounds and possibly 300 pounds. 
Thousands of explosive motors are running at from 150 
tol75 pounds maximum pressure. The vapor of gaso- 
line is equal to 130 volumes of the liquid without admix- 
ture of air. The vapor and air mixture for highest ex 
plosive effect is one of vapor to six of air. The mixture 
continues explosive. up to one part of vapor to ten parts 
air with economical effect. 



TO INVENTORS. 

An experience of fifty years, and the preparation 
of more than one hundred thousand applicattons 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are Invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business, 
Address MUNN & CO.. office Scientific American. 
631Br oadway. New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

JULY 4, 1899. 

AND BACH BEARING THAT DATE. 

LSee note at end of list about copies of these patents.J 



Addressing machine, envelop or wrapper, C. A. 

Belknap 628,386 

Advertising device. Brown & Lincoln 628,194 

Alarm. See Burglar alarm. 

Amalgamating machine, S. Moreau 628,108 

Armature for dynamo electric machines, H. H. 

Wait 628,050 

Atomizer, R. Morrill 628,251 

Axle lubricator, J. Cle avenger 628,156 

Back pedaling brakcJ.F. Wilbur .. 628,0,56 

Bale tie, P. K Dederick 638,197 

Baling press, C. Harrington 628,001 

Bandage, suspensory. J. J. Cooper 628,392 

Battery. See Galvanic battery. 

Bearing, cycle ball, W..J. Busse 628,138 

Bearing, disk, A. Lindgren 628,204 

Bearing, roller, W. B. Allen 627,962 

Bearing, roller, F. A. Pilkington 638,033 

Beer dispensing and pipe cleaning apparatus, J. 

D. Freese 638.084 

Bell, bicycle alarm, J, B. Cotter 638.074 

Belt fastener, B. F. Hough 628,326 

Bicycle, L. Bauroth 628,.383 

Bicycle, Bnnis & Ross 628,082 

Bicycle, T. S. Woodruff 628,426 

Bicycle and gearing therefor, J. W. Eisenhuth... 627,990 

Bicycle brake, R. R. Wise 628.059 

Bicycle chain. Berry & Bonnell 628,386 

Bicycle chain cleaner, B. B. Gibford 628,087 

Bicycle driving mechanism, R. H. Flass 628,184 

Bicycle gearing, J. A. Caldwell 627,977 

Bicycle luggage carrier, I. D. Alderman 628.294 

Bicycle path maker, K. W. Shoecraft 628,363 

Bicycle pump connection, Ilisted & Mershon 628,005 

Bicycle support and locking device, W. C. Hum- . . 

phreys 628,096 

Bidet, 1>. R C. Lelu 628,162 

Binder, temporary, W. A. Webb ,.... 628,134 

Binding, skirt, C. L. Sulzberger 628.368 

Blowpipe, vapor, W. K. Hewit 628,222 

Boat, life, H. S. Carley 627,979 

Boiler. See Water tube boiler. 

Boiler cleaner, Booker & Warren 628,388 

Book, manifold order, L. A. Keith 628,008 

Boot strap, D. C. See 628,164 

Box. See Folding box. Pattern box. 

Box, A. H. Alger 628,379 

Box making machine, berry, C. W. Thomas 628,371 

Boxes, adjustable lid holder for, W. T. Parker.... 628,031 

Bracket. See Curtain rod. bracket. 

Brake. See Back pedaling brake. Bicycle brake. 

Bridle bit rein ring, P. Peterson 628,114 

Brush, flnger tooth, 0. W. Richards...: 628,185 

Buckets, tubs, etc., bail fastener for, A. R. Mc- 
Donnell 628,020 

Buggy or carriage body, W. S. Wilde 628,217 

Bung, C. B. Clayton, Jr 628,195 

Bung, faucet, D. Beebe 628,298 

Burglar alarm, J. H. Flentye 628,264 

Burner. See Gas burner, liamp burner. 

Burner for heating purposes, F. H. Harriman 628,160 

Burnishing tool, A. 8. Vose 628,422 

Button, F. 1. Sherman 628,214 

Button drilling machine, F. M. Joslin 628,097 

Cabinet, lady's sewing, J. P. Shank 628,361 

Calcining furnace, W. B. Devereux 628,077 

Calculating machine, J.JMallmann 628,273 

Camera, magazine, A. Angel (reissue) 11,757 

Camera, photographic, H. B. Carlton 628.302 

Can. See Oil can. 

Candle extinguisher, Bacci & Piscopo 628,381 

Car coupling, A. J. H. Beard 628.384 

Car coupling, B. H. Janney 628,329, 628,3,30 

Car coupling. G Mehring (reissue) 11,754 

Car draught rigging, Williamson & Pries 628,237 

Car,fender, M. Luther 628,271 

Car fender, G. Mauro 628,276 

Car fender, R. Salomone 628,119 

Car fender, detachable, R. Hearns 628,003 

Car fender, street, G. H. Hollingsworth 628,145 

Carbon contact, B. Pettet 628,116 

Carbonator, D. Boyle 628,137 

Carding ending, traveling flat, R. Taylor, Jr 628,216 

Carriage, folding baby, J. Anderson 628,295 

Case. See Hinged case. 

Cash register, G. R. Ellis 628,262 

Castings, apparatus for immersing, J. A. Dyblie.. 628,241 
Castings, machine for making sand moulds for, 

H. E. Pridmore 628.0:)4 

Cattle guard, B. L. Arnold 628,428 

Cement or concrete work, mould for, O. P. Bar- 

nett 628,.382 

(Centering support, T. M. Vinton 628,191 

Chain, wire, F. W. Smith, Jr 628,189 

Chains, machine for making curb, W. B. Cart- 
ledge 628,439 

Chair. See Combination chair. Dental chair. 

Chair, C. B. Farrington 628,306 

Chart, adjustable garment draughting, F. A. At- 

well 628,296 

Checkrein fastener, overdraw, J. Mealey 628,277 

Cigar branding machine, Weiss & Hagen 628,151 

Circuit breaker, automatic magnetic, P. R. Gol- 

dey 627,997 

Circuit closer, section, F. W. Prokov 628,036 

Clasp. Se e Trace clasp. 

Cleaner. See Bicycle chain cleaner. Dish cleaner. 
Window cleaner. 

Clock system, electric, Hope-Jones & Bowell 628,325 

Cloth pressing machine, D. Gessner 628,242 

Clothes drier, J. J. Pelton 628,211 

Clothes pounder, C. W. Cross 628,076 

Clutch, B.S.Clarke 628,390 

Clutch, M. Kane 628,249 

Clutch and handle, combined rope, S. C. Hough- 
ton 628,224 

Clutch, friction, S. Jackson 628,328 

Coffee roaster, D. B. Fraser 627,993 

0)in controlled apparatus, R. Wagner 628,171 

Combination chair, J. Sheridan 628,166 

Compressing powdered substances, apparatus 

for, P. B. M. Jamain 628,226 

Confessional register, P. J. O'Connor 628,229 

Conveyer, endless, T. L Marvel 628,274 

Conveyer, auction or injector, J. Sibley 628,187 

Corset, M. Tucek 628.37J 

Corset closure, Klemsehmidt & Kreuder 628,335 

Counting apparatus, R. Burk 628.976 

Coupling. See Car coupling. Shaft coupling. 
Stovepipe coupling. Tap coupling. Thill 
coupling. 

Cover, F. B. Read 628,354 

Covering machine, Tj. Vining 628,049 

Crate, knockdown, A. Donnellv 628,304 

Crib or cradle, folding, S. B. & H. Oakes 628,3.W 

Cross tie, metallic, B. U. Stewart 628,215 

Cultivator. D. C. Bushnell 627,976 

Cultivator, two row wheel, J. 11. Dempster 627,986 

Currents, controlling high tension, H. G. O'Neill. 628,026 
Currents, method of and apparatus for varying 
the number of phases of polyphase, H. A. 

Rowland 628,358 

Curtain rod bracket, F. Harris 628,199 

Cut out plug, A. Johnston 628,180 

Cutter. See Straw or feed cutter. 

Cutting tool. H. S. Newcomb 628,280 

Cycle gear, T. H. Williams 628.135 

Cyclometer, A. A. Leuchter 628.340 

Dental chair, adjustable, G. Holtz 628,244 

Desk, B. M. Mosher 628,346 

Diamonds and their mountings, gage for, S. Gold- 

ner 628,310 

Dish cleaner, W. C. Williams 628,292 

Dish washer, M. J.Mendenhall 628,409 

Door hanger, C. A. Ensign 627,991 

Door holding device, C. W. Sponsel 628,366 

Door storm strip, C. Mitsch 628,278 

Dough mixer, C. Cornelius 628,073 

Dough mixer, W. & P. Kryszewski 628.337 

Drain, cellar G. O. Miller 628,207 

Drawer centering device, J. M. Hoff mire 

Drier. See Clothes drier. Fruit drier. 
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OBDINABY BATES. 

Inside Fagej each iuBertion. « 73 cents a line 
Back Page, each insertion, - - $1.00 a line 

tWFtfr some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the fullowine week's issue. 




Ai Foot power 

otar * S'^'-""';" 

...cutting 
I ClInAe Automatic 
kallICa Cross feed 
9 and ll-inch Swing. 

New and Original Features 
fk Send for Catalogue B, 
% Seneca Falls Mfg. Company, 

695 Water St., Seneca Falls, N.T 



MATCH FACTORY.— DESCRIPTION 
of an English factory. Scientific American Sup- 
plement 1113. Price 10 cents. For sale by Munn & 
Co. and all newsdealers. 



•POWER 8t FOOT SHapers.planers,drili.s, 

I A-i«M«r C MACHINE SHOPOUTFITS. TOOLS 
kaiA I ^ImO* and supplies, catalogue frll 
SEBASTIAN LATHECO. 120CULVERT ST. CINCINNATI. 0. 



Cnnf DnuiQp a"^ TURRET J.ATHES, Plan- 
rUUL rUWCI era, Shapers, and Drin presses. 
SHBPAKD LATHB CO., 133 W. 2d St., Cincinnati, O. 



THE HALL 

BRASS PIPE WRENCH. 

A PERFECT TOOIi 
WITH FRICTION GRIP. 

Bushings for all sizes and shapes. 
Highly polished pipes made 
up witbout scar or injury. 
For Circulars and Prices 
WALWORTH MFG. CO., 16 Oliver St., BOSTON, MASS. 





Water Emery 
Tool Grinder 

Has no pumps, no valves. No 
piping required to supply it with 
water. Always ready for use. Sim- 
plest in construction, most eflScient 
in operation. 

l^~ Send for catalogue and prices. 
W. F. & JNO. BARNES CO. 



1999 Ruby St.. 



Rockford, III 



Presses for 
Sub=Press Work. 

Five sizes. Sub-Presses and 
Tools to oi'der. 

I^" Send for Cfrculars. 

BLAEE & JOHNSON, 

p. 0. Box 7, WATERBURY, CONN. 




HIGH GRADE W?r.a MACHINERY 

Single Machines or Com- 
plete Equipments for 
Any Class of Work. 

Your Correspondence is Solicited. 

B^" Illustrated Matter and Prices on 
application. 

J. A. FAY & CO. 

10-30 John St.. CINCINNATI, OHIO 




CHRISTIANA MACHINE COMPANY, 

Established 1862. 
Christiana, Pa., U.S. A. 

Engineers, Founders 
and Machinists. 

Manufacturers of 
Turbine Water Wheels 

adapted to all duties. 

Power Transmitting Machinery, Gearing, Rope Wheels, 
Friction Clutches, Shafting, Pulleys, Hangers, etc. 
1^" Catalogues on application. 




NEW BINOCULAR. 

(The Trieder.) 
Small as an opera glass. More 
powerful than the largest Held 
glass. Sendfor Circulars. 

QUEEN & CO. 

Optical and Scientific Instru- 
Tnent Works, 

1010 Chestnut Street. 
New York: 59 Fifth Ave. Philadelphia, Pa. 
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Tools that are common and Tools that 
are rare, costly and cheap Tools, and 

I every other kind of I'ool used in any 
trade you will find described and illus- 
trated in MONTGOMERY'S TOOL CAT- 

IALOGUE for 1898. A handsome 
book containing 510 pages and copious 

I index. Pocket size ^x4J4 inches, with 
rounded ederes and stitched covers. 
Every workshop and factory in the 
country should have one. Sent by 
mail for 25 cents by 

MONTGOMERY & CO. 
105 Fulton Street, New York. 



WELL 



DRILLING 
Machines 



Over 70 sizes and styles, for drilling either deep or 
flhallow wells in any kind of soil ur rock. Mounted 
on wheels or on sills. With engines or horse powera. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 
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,_ WE SUPPLY WHAT YOU WANT.ANYI 



Drill, P. C. Forrester 

Dye and making same, blue black wool, C. Oel- 

schlaegel 

Dye and making same, green trisazo, C. Simon. ... 

Dye, green acid, A. Herrmann 

Ear drum, G. P. Way 

Electric furnace, P. P. Van Denbergh 

Electric machine, dynamo, Hutin & Leblanc 

Electric meter, T. Duncan 

Electric motor attachment, C. R. Meston 

Electrode for therapeutic purposes, vacuum, H. 

G. O'Neill 

Electrotherapeutic apparatus, H. G. O'Neill 

Elevator safety device, U. S. Alz 

Elevator safety device, J. D. Gnffen 

End gate, wagon, H. Wittich 

Engine, G. De Camp 

Engine, De Camp & Roth 

Engine lubricating device, W. M. M us grave 

Envelop. W. Wolfe 

Eyelet, D. C. See 

Eyeleting machine, P. R. Glass 

Eyeleting machine, W. I.. Whittemore 

Eyeleting machine, Whittemore & Glass. ..628,289, 

Eyeleting machine gage, Whittemore & Glass 

Fare register, S. C. Houghton 

Fastener for envelops, etc., metal, H. C. Hol- 

combe et al 

Fastener stud member, detachable, E. Pringle. . . 
Fastener stud member, separable, G. E. Adams .. 

Fastening device, A. Leblanc 

Faucet, E. N. West 

Feed water heater, J. W. Casey 

Feed water heater, H. A. Millar 

Fence, A. E. Lycan 

Fence, L. A. Short 

Fence machine, wire. J. Bennington 

Fence making machine, PendergasL & Whidden. 

Fence post. O. E. Newquist 

Fertilizer distributer, E. J. Corser 

Fertilizer distributer. L. V. Labelle 

File, newspaper, Bireley & Sirams 

Filter, C. T. Giles 

Filter press, J. Williamson 

Firearm, G. Testa ; 

Firearm stock, adjustable, O. O. Scripture 

Fire extinguisher, portable. R. D. Wirt 

Fireproof partition, O. W. Norcross 

Fireprooting composition, G. X. Dime 

Flanging machine, F. L. Kollberg 

Folding box, Cunard & Hannold 

Foot rest and child's seat, combined, J. R. John.. 

Footwarmer, A. & W. C. Meyer 

Fountain. See Watering fountain. 

Fruit drier, E. F. Schneider 

Furnace. P. O. Krottnaurer 

Furnace air feeding apparatus. J. S. Newlin 

Furnace lining, metallurgical, B. Talbot 

Gage. See eyeleting machine gage. 

Galvanic battery. J. von der Poppenburg 

Garment forming apparatus, 1. B. Kleinert 

Gas apparatus, J. M. Hadden 

Gas burner, J. F. Barker 628,063 to 

Gas burner, incandescent, E. Bauweraerts 

Gas engine, W. S. Sharpneck 628,122to 

Gas generating gas fixture, J. J. Snyder 

Gas generator, acetylene, R. F. Dull 

Gas generator, acetylene, S. Hanf ord 

Gas generator, acetylene, H. Keller 

Gasolene or gas engine. J. A. Harp 

Gate. See End gate. Railway gate. 

Gate, S. W. Martin ■. 

Gear, driving, J. K. Starley 

Gearing, W. W. Kenfield 

Generator. See Gas generator. 

Glass articles, making, M. J. Owens 

Glass articles, perforating, E. A. Parker 

Glass bottles, machine for manufacturing, L. 

Grote 

Glass, making rough plate, P. Semmer 

Glass pressing apparatus, G. E. Cleveland 

Glassware, decorating, H. Thuemler 

Glove, D. H. Murphy 

Golf practicing apparatus, J. G. Warren 

Gong, alarm, E. W. Vanduzen 

Grain, etc apparatus for separating or sorting, 

A. BoguszewsKi 

Grain binder cord knotting and holding device, 

W. Butterfield 

Graph ophones, etc.. case or holder for records of, 

Pizagno & Bisler 

Grate, basket, F. H. Fielder 

Grinding mill thrust bearing, J. H. Gunn 

Gun, cane, E. H. Ericson 

Hair cutting apparatus, C. Hasch 

Hame and trace connector, A. E. Hall 

Hammock, R. C. Funke 

Handcuff, J. F. Cumming 

Harrow, disk, Packham & Oates 

Hat fastener for boxes or cases, G. H. Schoenle- 

ber 

Hay rack 1 oader or unloader, W. N. Sinipkins 

Heater. See Feed water heater. Water heater. 

Heel, J. W. Cross 

Heel protector, shoe, E. Slauson 

Hinge joint for flat articles, G. Cohn 

Hinged case, A. L. Mariner ,. 

Hoe and cultivator, horse, F. Bateman 

Holdback attachment, veliicle, H. H. Brown 

Hook, See Singletree hook. 

Hook and eye. E. W. Groeschel 

Horseshoe, nailless, H. Broers 

Hose gate, E. S. Clarke 

Hose safety device, hydraulic, J. Muskett 

Hydrocarbon lighting apparatus, R. Ij. Doran 

Ice and production of cold, etc., manufacture of, 

C. Tellier 

Ice creeper, detachable. Feather & Saxton 

Index, card, E. J. Bein 

Indicating and registering distances, etc., appa- 
ratus for, J. Ridge et al 

Indicator. See Liquid level indicator. 

Ink well cover, B. G. Merrill 

Insole, slipper, A. Lennon 

Insulators for carrying electric line wires, fixing 

of, W. Menzel 

lodin compound and making same, A. Classen.... 
lodin derivatives of aromatic amins and making 

same, A. Classen 

Iron. See Sad iron. 

Ironing table, A. Josephs 

Irrigating system for sprinkling farm lands, 

roads, or streets, surface, W. H. Shinn 

Joint. See Hinge joint. Railway rail joint. 

Journal bearing, L. P. Delano 

Key guard. L. L. Downing 

Kiiietoscopic apparatus, McMillan & Roebuck 

Knife, E. O. Wheeler 

Knife polishing machine, C. W. Model 

Labeling bottles, etc., machine for, S. Fyfe 

Labeling tins, jars, bottles, etc., machine, for, J. 

K. Bradley 

Lamp, alternating current arc, G. L. Moyer 

Lamp burner, F. T. Williams 

Lamp, hydrocarbon incandescent, W. S. Proskey 
Lantern holder and foot warmer, W. M. Wil- 

marth 

Last, W. B. Arnold 

Lasting machine, Keats & Clark 

Lemon squeezer, G. E. Savage 

Letter press, Hardy & Maple 

Level and plumb, combined, Keyser & Roche 

Liquid level indicator, H. Rasmussen 

Liquid meter. Gray & Farrar 

Lock. See Sash lock. Seal lock. 

Loom, W. J. Lutton 

Loom, E. P. Mason 

Loom, J. Northrop 

Loom, circular. J. &. C. Herold 

Loom, haircloth, C. E. Pervear et al 

Loom shedding mechanism, S. Arienta 

Lubricating plug, Mc Alexander & Thomas 

Lubricator. See Axle lubricator. 

Machinery, electrical slow starting device for, I. 

Stone 

Magnetic separator, A. Dings 

Mashing apparatus, O. Selg 

Mattress stuffing machine, R. R. Thompson 

Measuring machine, cloth, J. H. Vanderburgh... 
Mechanical elements, device for securing, H. 

Zorn 

Mechanical movement, R. L. Crossman 

Mercur-ammonium compound and making same, 

C. F. M. Schaerges 

Mercury soluble in water and manufacturing 

same, product of, A. Lottermoser 

Metal tube, compound. G. H. Everson 

Metal working machine counter mechanism, N. 

Sperber 

Metals by electricity, heating, E. M. Bentley... ... 

Metals, ornamenting, P. C. Mcllhiney 

Meter. See Electric meter. Liquid meter. 

Milking apparatus. W. H. liawrence 

Mill. See Rotary mill. Windmill. 

Mine shafts, etc., means for raising water from, 

R. E. Browne 

Mineral lode tracer, Heyland & Gray 

Mining and dredging ejector, W. Muir (reissue).. 

Mining machine, coal, C. M. Johnson 

Mixer. See Dough mixer. 

Mould and weight gage, A. C. Gillette 

Mould for composition rollers, E. 8tough 

Moulding, picture. G. h\ Drew 

Money holder and changer, G. T. Farnell 

Monorailway system , L. Beecher 

{Continued (m page U6) 



628,404 

628,025 
628,233 
628,243 
628.051 
628.373 
628,245 
628,240 
628,014 

628,352 
628,351 
628,260 
628.090 
628,425 
628.397 
628,308 
628,279 
628,152 
628,165 
628.309 
628.291 
628,290 
628,423 
628,223 

628,324 
628,035 
627,961 
628.203 
628,258 
627,980 
628.344 
628.102 
628,167 
627,969 
628.253 
628,208 
627,983 
628,100 
628,430 
628,088 
628,057 
628,130 
628,360 
628,058 
628.252 
621,988 
628,099 
628,196 
628,331 
628,182 

628,212 
628,336 
628.349 



628,116 

628.435 
628.000 
628,06.0 
628,155 
628,125 
6?8,3li5 
62t.981l 
628.1'.!8 
628.2' ! 
62fe.;-i.., 

628.013 
628.1Ut 
628,407 

628.027 
628,030 

628,313 
628.120 
628.157 
628,131 
628.017 
628,236 
628,133 

627,970 

628,071 

628,163 
628,402 
628,314 
628,142 
628,a)2 
628,221 
627,994 
628,139 
628,028 

628,041 
628,364 

627,984 
628,188 
628,239 
628.103 
627.965 
628,301 

628,143 
627,974 
628.391 
628,018 
628.079 

628.150 
628.263 
627,967 



628.107 
628.339 

628,343 
627,981 

627,982 

628,332 

628,127 

627.985 
628,438 
628.413 
628,259 
628.016 
628,307 

628.389 
628,109 
628.424 
628.415 

628.377 
628,238 
628,200 
628.254 
628.266 
628.334 
628,;i63 
628.312 

628.206 
628,226 
628,228 
628.093 
628.231 
628.154 
628,019 



628.190 
628,078 
628,232 
628,047 
628.374 

628,060 
628.220 



628.270 
627,992 

628,043 
628,429 
628,348 

628.338 



628,219 

628.321 

11.755 

628,007 

628.405 
628.367 
628.140 
628.401 
628.174 
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A 

sense 
of security- 
pervades the 
home which 
shelters a 

Smith & Wesson 

Revolver. 
SMITH & WESSON, 

14 Stockbrldge Street, Springfield, Mass. 

Catalogue for a stamp. 



FOR FINE WORK 




No machine on the marltet can equai 
our No. 00 Hand Bench Milling: 
Machine with two speed counter. 
Spindles aud bearings of hardened 
and ground tool steel. Arranged to 
take same size chucks and other 
attachments as fit mouth of bench 
lathe spindle. Traverse movement 
of table 7 inches. Fuller descrip- 
tion in free illustrated booklet. 
The l'ratt& Whilney Co., UartlcrJ, Conn. 



628,094 

628.248 
628,411 
628,311) 
627,aD9 
628,118 
628,414 
628,111 
628.S69 
628,297 
628,435 



GAS ENGINE 
IGNITER 

Complete with spark coil, 
Ill.SO. The Best Tbins: 
on the market. Send for 
catalogue. 

The Carlisle & Finch Co., 
Sixth St., Cincinnati, 0. 





This beats Wind, Steam, or Hor=e Power. 
We offer the WEUM'Klfi 2J^ actual horsepower 

GAS ENGINE 

for $150. leas 10 per cent discount for cash. Built 
on interchangeable plan. Built of best material. 
.Made in lots of lUU therefore we can make the price. 
Boxed for shipment, weight 800 lbs. Made for Gaa 
or Uasoline. Also Horizontal Engines, 4 to 30 h. p. 

WEBSTER MFG. CO., 

1074 West 15tli St., Chicago. 

Eastern Bianch ; 38-D Dey Street, New York Citv. 

Southern Agents: Boland & Gschwind Co., Ltd., 

So. Peter and Lafayette Sts., New Orleans, La. 



TO MINE OWNERS. 

Tou need a HOISTING 
ENGINE. you want the 
best, strongest, safest, most 
up-to-date engine that is 
made -the most durable and 
yet the greatest saver of 
money. Send for our free 
catalogue and state the size 
of engine you want. We 
build them tor mines, quar- 
ries, and docks. Botb friction 
and geared hoist, fitolSOH. 
P. All parts easily interchangeable. Weber Gas & Gas- 
oline Engine Co., 402 S. W. Boulevard, Kansas City, Mo 




"WOLVERINE" CAS an° GASOLINE 

PURINP<t STATIONARY 
CnUinCO, and MARINE. 

The " Wolverine '' is the only re- 
versible Marine Gas Engine on 
the market. It is the lightest en- 
me for its power. Requires no 
licensed engineer Abso- 
lutely safe. Manufact'dby 
WOLVERINE MOTOR WORKS, 

13 llurnii »treei, 

CRANO RAPIDS, MICH. 




REVERSING STEAM TURBINE.— PAR- 

Bon's recently perfected turbine for boats. Illustrations 
showing details. Contained in Scientijmc American 
Supplement, No, 1158. Price 10 cents, by mail, from 
this office, and from ail newsdealers. 




ELECTRO GAS LIGHTING C0,B°X^^T^,°6Rr^°D 



New Light. 



Address all Ci^, I,, HOGAN, 
letters to Manager. 



Automobiles 



The SciENTrFTC American for May 13,1899, is 
devoted mainly to illustrations and detailed de- 
scriptions of various types of horseless vehicles, 
Tbis issue also contains an article on the mechan- 
ics of the bicycle and detailed drawings of an auto- 
mobile tricycle. Price 10 cents. 

The following copies of the Scientific Amer- 
ican SUPPLEMENT give many details, of Auto- 
mobiles of different types, with many illustrations 
of the vehicles, motors, boilers, etc. The series 
make a very valuable treatise on the subject. The 
numbers are: 7-32, 979, 993, 1053, 1054, 1055, 1056,1057, 
1058, 1059, 1075, 1078, 1080, 1082, 1083, 1099, 1100, 1113, 
1122, 1178, 1195, 1199, 1206, 1210. Price 10 cents each. 
by mail. For sale by all newsdealers or address 

MUNN & CO., Publishers, 

361 Broadway, New York. 



Motion, machine for transferring differential, D. 

H. B. Hooper 

Motor. See Spring mntor. 

Mowing macliine. M. Kane 

Music leaf holder find turner, T. F. Moss 

Music rack and hulder. adjustable. J. 'B. Henry.. 

Musical instrument, mechanical, K. Gronau 

Necktie fastener. J. Kommel 

Nipple wrench, H. .). Cheary 

Nose screen. S. M. McHatton 

Nozzle, variable exhaust, W. E. Symons 

Nut and bolt lock, A. Barr 

Oil can, A. Miller 

Oils or fats, apparatus for treating, C. G. Hep- 
burn 628,092 

Optical measuriti«j instrument, C. T. Thomas 628.045 

Ore concentrating table. K. 1j. Bartlett (reissue) 11.756 

Ore concentrator, Mather & Snyder 628,105 

Oven, H. Werner 628.052 

Package tilling and folding machine, J. M. Howe 628,178 

Package, storage. M. talk 628,159 

Paper box machine, C. R. Bannihr 628,062 

Paper feeding machine, W. G. Trevette 628,132 

Paper folding machine, H. fr\ Bechman ti28,066 

Paper making machine screen, K.Smith 628,234 

Paper roll delivery apparatus, H. J. Wendorff 628,257 

Pattern box, 1*. R. Wernicke 628,053 

Pavements, apparatus for resurfacing asphalt, 

W. A. Tice 628,421 

Pedal crank extension attachment, J. B. Young.. 628,173 

Penholder, J. I.. Carney 628.261 

Photographic lightstand, F. Schanz 628,286 

Photographic printing, T. Manly 628,012 

Photographic printing frame, W. McDade 628.347 

Piano action, F. K. Kurtz 628,181 

Pig breaking machine, A. E. Brown 628,069 

Pile driver, derrick, N. Simonson 628,128 

Pipe. See Tobacco pipe. 

Pipe cutting tool, J. W. Fletcher 628.403 

Pistol, repeating. B. Behr 627,966 

Planter, corn and cotton, J. H. Sheppard 628,362 

Planter marker attachment. J. A. Ringeiaen 628,038 

Platen press feeding device, P. Dvorak 628,158 

Plow. E. Girod 627,996 

Plow point. W. A. Clark 628,431 

Polishing wheel, E. D. Woods 628,172 

Post. See Fence post. 

Press. See Baling press. Filter press. Letter 
press. 

Press for compressing bills, etc.. Painter 
Knoedler 

Printing plate holder, instantaneous, S. & M- 
Maybell 

Printing presses, brake and adjusting device for 
web rolls of, J. M. Rice 

Printing presses, journal bearing for form rollers 
of. R. I.,. Berry 

Projectile gas check , Maxim & Dawson 

Propelling and steering apparatus, 1. Lehman 

Propelling mechanism, ship. M. Stoehr 

Pump governor, Lewis & Schwartz 

Pump head. S. Strobridge 

Pump, steam vacuum, W. R. Kmerson 

Pumping engine. J. 0. Smith 

Puzzle, N. ,L Reynolds 

Rack. See Music rack. 

Rail securing tie or sleeper for permanent ways, 
G. Weise 

Railway gate, electric, T. O. Cooper 

Railway rail joint, E. Ilobinson 

Railway safety appliance, electric. M. Hoopes.... 

Railway signaling apparatus, W. Brierley, 

628,299, 

Railway switch, H. C. Odenkirk 

Railway switch stand and signal combined, H. C. 
Odenkirk 

Record holder, J. C. Kattell 

Register. See Cash register. Confessional regis- 
ter. Fare register. 

Registering apparatus, M. L. A. Bohle 

Registering apparatus, W. A. A. Roper, 

Rein guard. E. W. Gram 

Rendering apparatus, T. H. Wymonde 

Revolver finger guard, E. S. Renwick 

Ring. See Bridle bit rein ring. 

Riveting machine, E. Einfeldt. 

Riveting machine, E. Kempshall 

Rotary engine, J. H. Garner 

Rotary engine. G. P. B. Hoyt 

Rotary engine, A. H. Shoemaker, 

Rotary mill, G. S. Emerick 

Ruler, desk, M. F. Connett 

Running gear, A. W. Oeden, 

Sad iron, gas heating, E. Stern, 

Sash balance. Lowery & Billings. 

Sash lock, window, W. A. Hawthorne 

Sash, window, W. A. Davis et al 

Sawbuck, H. Mitchell 

Scale, garment cutting, H. P. Evan 

Scale, recording, J. Campbell, 

Screen. See Nose screen. Window screen. 

Seal lock, W. F. Homman 

Seed drill, F. Bateman 

Self waiting table. A. J. York 

Separator. See Magnetic separator. 

Sewing machine shuttle, P. H. Hewitt et al, 

Sewing machine trimming mechanism, W. A, 
Neely 

Shaft coupling, flexible, H. F. Shaw 

Sharpener, knife or shears, McGuire & Harris 

Shoe polishing cabinet, A. R. Weyble 

Shoe stapling machine. N. S. Wakefield 

Shovel, G. Laws 

Singletree hook, J. Mealey '. 

Skate, S. W. Finch 

Slag treating apparatus, C. Die bold 

Slotting and slabbing machine, A. J. Morse 

Soap mixing and kneading apparatus, F. S. 
Rutschman 

Sole, cushion, H. O'Sullivan 

Spring motor, C. Sinclair 

Sprocket wheel chain case, H. D. Griswold, 

Spur, pole or climbing, M. Butler 

Stacker, straw, E. Groven 

Stall, knockdown shipping, J. O. Bowdish 

Stamp, tag, box, or sign, E. R. Jones 

Stamp, time, S. H. Hoggson 

Staple fastening, E. Andrews 

Steam engine, F. W. Gordon 

Steam engine, G. J. L. Henry 

Stencils, making. A. Haberstroh 

Stitching horse, H. H. Brandos 

Stone, apparatus for applying powder in manu 
factoring artificial, G. Hattingen. 

Stove, F. Girtanner 

Stove, J. P. Lynott 

Stove, J . Mealey 

Stovepi pe coupling, J. Dick 

Strainer, waste pipe. J. C. Hungerbuehler 

Strap fastening, P. Tempest 

Straw or feed cutter. C. C. Sraalley 

Switch. See Railway switch. 

Table. See Ironing table. Ore concentrating 
table. Self waiting table. 

Tabulating machine, D. E. Felt 628,176 

Tape coupling and vale, combined, D. J. Reaume 628,285 

Tapping machine, O. Mueller 628,110 

Telephone, repeating and transmitting, G. K. 

Thorn pson 628,046 

Telephone system, W. W. Bennett 628,068 

Telephones, apparatus for indicating the num- 
ber of conversations through, C. Petersen 628.113 

Telephony, Hutin & Leblanc 628,246 

Telephony and telegraphy, multiple, Hutin & 

Leblanc 628,247 

Thill coupling. H. C. Swan 628,255 

Thread protector, J. M. Loper 628,408 

Tie. See Bale tie. Cross tie. I 

Tile laying machine. Rood & Kelt 628,039 

Time check, R. Schuize 628,042 

Tin or can for containing canned foods , F. ! 

Schindier 628.3.S9 ' 

Tire for carriage wheels, rubber, Quinsler & Mc- 
Near 

Tire, pneumatic. R. Wapshare 

Tires, means for restoring air pressure in pneu- 
matic. .1 . F. Brady 

Tobacco pipe. W. C. Cunningham 

Tobacco treating apparatus, C. E.Couty 

Tooth, artificial, H. ,7. Miller 

Torpedo, W. M. Gallagher 

Toy and game, combined, W. R. Park 

Trace clasp, T. Whealdon 

Train pipe connection, metallic, W. E. Downing 

Tramway. E. W. Parsons 

Tropin ketone and making same, R. Willstatter.. 

Trousers guard. J. G. Watson 

Tube. See Metal tube. 

Tubes from billets, mechanism for making, J. H. 

Ni cholson 628.024 

Tvpewriter, book, J. W. Johnson 628.268 

1'ypewriter counter. S. W. Varney 628.2.76 

Umbrella cover, T. Hofrichter 628.006 

Urinal, W. H. Lloyd 628.205 

Valve, engine, H. L. Ide 628.179 

Valve for hydrants, waste. H. F. Neumeyer 628.023 

Valve, fresh air inlet, P. Ay res 628.061 

Vaive gear. J. A. Seymour .- 628.121 

Valve, reversing slide, H. Damerell 628.896 

Vehicle sleigh attachment, J. E. G. Geisel 627.995 

Vehicle wheel, A. Schnch 628,218 

Veneer coiling and nailing machine. G. A. Gage.. 628,085 

Vial or medicine bottle, J. U. Lloyd 628.269 

Vote recording apparatus, W. H. Howe 628.(195 

Voting machine, W. H. Phelps 628,032 

{Continwid on page U7) 




THE 



ii 



heatengook: 



RANGE 



HOUSE HEATING FROM 

THE KITCHEN FIRE BY HOT WATER. 

The "Heatencook " Range is a Combined Cooking: Htove and Hot 

Water Heater. It is unequaled as a cook stove. It bakes, roasts, etc., 
to perfection. 'I'he range is made in the most substantial manner and is 
finished in first-class style. It is not an ordinary range with an attach- 
ment, but is designed especially as a heater and cooking stove combined. 
It weighs 2000 lbs. and is six feet high. An adj ustable fire-pot i s provided 
for summer or winter use. It is perfect in all respects, and is protected by 
several patents. The house is heated by hot water. Radiators are 
placed in the different rooms and connected to the "Heatencook" by fiow 
and return pipes. In summer time the radiators remain full of water, the 
circulation of water being stopped by closing valves attached to each 
radiator, the radiators remaining cold. The '-Heatencook" system will 
heat an entire house ot moderate size-only one fire in the house. Plenty 
of hot water for bath and kitchen sink. Very economical in fuel. The 
" Heatencook " has been in use for tive years. About 1000 ranges are now 
^ving the greatest satisfaction in many most delightful homes. It is just 
what vou want. Send for catalogue and get all particulars. Address 
BROOMEIili, SCHMIDT & CO., Limited, Box 135, YORK, PA. 




MIETZ & WEI5S1 

KEROSENE 

and GAS Engine 

The most economical power 
known. Absolutely safeand 
reliable. Runs with common 
kerosene. Perfectly auto- 
matic. Patented 1897, U. S. 
and European countries. 

Send for Catalogues. 
28-132 Mott St., New York. 



The AcmeWatchman'sTime Detector 

OurDectector has been on the mar- 
ket for many years, and is recognized 
by all who have used it as a thorough- 
ly reliable article. 

In mechanical construction and 
electrical design it stands unequaled. 

It can be operated by either bat- 
tery or magneto current. 

It is endorsed by Insurance Com- 
panies and B'rds of FireUnderwriters. 
The Holtzer-CabotElectric Co. 
Boston (Brookline), Mass. 

S which gives full description of our different styles 




The SKINNER PAT- 
ENT DRILL CHUCK 

is simple, strong, and 
accurate. The jaws 
are of hardened tool 
^teel . Stands se- 
-'erest tests. Is self- 
centering, self-tight- 
ening, most durable. 
Holds straight or 
taper shank drills. 
V^~ Send for catalogue. 
Church St., New Britain, Conn 
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9 SHAVING 
SOAP 




Ever used WILLIAMS' SHAVING SOAP for 
shampooing? No? Then you have missed one of 
the greatest luxuries imaginable. It is simply 
marvelous what u great mass of thick, creamy 
lather a small piece of WILLIAMS' SHAVING 
SOAP will make when rubbed into the hair and 
scalp. How cleansing, cooling and refreshing it 
is! How thoroughly it removes every particle of 
dandruff, and how soft, "fluffy" and silky it leaves 
the hair! 

Like to try it? Sample free for 2o. stamp to pay 
poBtae;e. 

WILLIAMS' SHAVING SOAPS are the recog- 
nized Standard the world over. 

The J. B. Williams Co., Glastonbury, Conu. 
Depots: Loudon, Paris, Dresden, Sydney. 



Burst Olater Pipes a Cbing of tbe Past 

Tou can now make all water pipes as secure from bursting In winter as in summer. 
This pneumatic system is the only one which successfully prevents the annoy- 
ing and costly bursting of water pipes. It has solved a great economic problem. 
Highly endorsed by Architects, Engineers and Municipal Officials. No new house 
should be completed without this system, and all house owners should avail them- 
selves of this "ounce of prevention" in season. 

1^" Send for Illustrated Booklet, giving full explanation and discount. 

THE PNEUMATIC DOME MANUFACTURING COMPANY, 

501 E Street, Northwest, Washington, D. C. 

BEST BICYCLE BRAKE^^ 

All cyclists, whatever wheel they ride, should have attached 
the Latest and Best Automatic Coaster and Brake, 

THE XREBERX BRAKE 

i s composed o f a friction disk secured to the hub o f rear wheel, a clutch o n the disk and a 
cucch on the rear sprocket wheel. Both clutches have inclined surfaces upon which balls 
roll. When the bike chain is pulled forward, the balls also move forward and ride up their 
incline. Back pressure to pedals produces reverse motion. Free booklet of particulars. 

Mace^oniy jrebert Automatic Coaster and Brake Co.^^^f?!'^''' 

SENSITIVE LABORA.TORY BALANCE. 



Monroe Hopkins. This "built-up' 



laboratory 
turn with 



628, 
628.209 
628,149 
1.406 
628,070 
628,144 
628.175 
628.147 
628.323 
628, 



balance will weigh up to one pound and wi 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, audit will 
work as well as a $125 balance. The article is acc(»m- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in Scien- 
tific American Supplement, No. 1184. Price 10 
cents. For sale by Munn & Co., 361 Broadway, New 
York City, or any bookseller or newsdealer. 

MARINE MOTORS 

are GUARANTEED to 

GIVE SATISFACTION. 

Durable in Construc- 
tion and Easy and 
Safe in O peration. 

1^" Send for Catalogue 
and investigate our claims. 

TRUSCOTT BOAT MFG. CO., St. Joseph, Mich., U.S.A. 



AjQ smPLE A CHMrap TOMHMg 





■ "26 STYLES. PrTc-ES FROM' F5"Tli|i5D™, 

SEND 24 5TAMP FOR ILLUSTRATEID CATALOGUE:. 

5UNART PHOTO CO. 5 AQUEDUCT; ST ROCHESTER N V 



HOW TO MAKE AN ELECTRICAL 

Furnace for Amateur's Use.— The utilization of HO volt 
electric circuits for small furnace work. ByN. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be m;ide by any amateur who is versed in the 
use of tools. This article is contained in Scientific 
American Supplement, No. 1183. Price 10 cents* 
For sale by Munn & Co., ?fil Broadway, New Vork City, 
or by any bookseller or newsdealer. 



Plap9 t|e lliiw Me 

Anyone contemplating the building of a new home will find the 

Building Edition of the Scientific American 

of peculiar and absorbing interest. This beautiful publication is 
issued monthly, and contains practical articles and suggestions 
on modern house building, together with a series of splendid 
plates, showing perspective views and floor plans of the most up- 
to-date modern dwellings, estimated cost, etc. A single issue of 
this handsome periodical is often worth the year's subscription 
price to the intending builder. Write to-day and send 25 cents for 
a single copy, or $2.50 for annual subscription. 



MUNN & CO., Publishers, 361 Broadway, New York. 





GOLD, SILVER, NICKELXMETAL PLATING 

NEW QUICK PROCESS. MODERN METHODS. PROFITS IMMENSE. 

. Vou can poBitively make S5 to $15 a day, at home or traveling, dolag Plating and 
Jselling Prof. Gray>8 Plating Outfits. Dynamos, etc. L'neanaled for platina: 
■ watcbes, Jewelryj tableware, bicycles, all metal Koods. Heavy plate. War. 

'ranted. No experience necessary, , „ 

" LET US START YOU IN BUSINESS. We do plating ourselves. Have experience. 
J Manufacture tbe onlj practical outfits, including dynamos, tools, lathes and materials. All 
sizes complete. Ready for work when received. Guaranteed. 
WE TEACH YOU the art, furnish recipes, formulas and trade secrets FREE. Failure impossible. 
THE ROYAL, OUR NEW DIPPING PROCESS, Quick. Easy. Latest method. Goods dipped in 
melted metal, taken out instantly with finest, most brilliant plate, ready to deliver. Thick plato every time. 
Guaranteed 5 to 10 years. A boy plates from '200 to 300 pieces tableware daily. No polish- 
ing. grinding or work necessary. T)TEMAND FOR PLATING IS ENORMOUS. Every manu- 
facturer, Jeweler, storekeeper and business man has goods to plate. Every family, hotel and res- 
taurant have goods plated instead of buying new. It's cheaper and better. You will not need to canvass. 
Our agents have all the work they can do. People bring it. You can hire boys cheap ■-~' 

to do your plating, the same as we, and solicitors to gather work for a small per cent. 
Beplating is honest and lerftimate. Customers always delighted. WE ARE AN OLD 
ESTABLISHED FIRM. Been in business tor years. Know what is required. Our 
customers have the benefit of our experience, WE ARE RESPONSIBLE 
and Guarantee Everything, Reader, here is a chance of a lifetime to go in busi- 
ness for yourself. WE START YOU, Now is the time to make money. 

Sample of tableware plated on our machine for two-cent stamp. 

WRITE TO-DAY^ Our New Plan, Testimonials, and Circulars FREE, 

Don't wait. Send us your address any way. Address ^ _ „_ „„ . 

D.V. GRAY Of CO.. f I.ATING WORKS. 505 Elm St., CINCINNATI, OHIO 
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What is 
Your Work? 

If yon are diBsatisfied 

'^with yonr sitnation, your sal- 

— arjj your chances of complete ^ 

success, write to The International 

Correspondence Schools, Scranton, Pa., 

and learn how others so situated are getting 

[An Education by Mail] 

Students in the courses of Mechanical or Elec- 
trical Engineering, Architecture, or any of 
_the Civil Engineering Courses are_ 
soon qualified for salaried draft- 
is room positions. Write ^ 
forpamphlets. 

International 
L Correspoa deuce 8chooli,i 
Box 943 
Scranton, 
Pa. 



Warp stop motion, W . F. Arthur ^'95^ 

Warping machine, J. H. Bentley 628,136 

Washer. See Dish washer. 

Washing machine, P. T. Benbow 627,968 

Water cioeet flush me device, F. Robinson etal.. 628,357 
Water closets, etc.. soil pipe connection for, W. 

B. Hinsdale 628,004 

Water conveyer, H. A. Johnson 628,437 

Water elevator, compressed air, Hayes & Frost.. 628,;il8 

Water heater, Van Wie & Kahn 628,048 

Water tube boiler, E. R. Stettinius 628,044 

Watering fountain, automatic stock, C. Pelmul- 

der... 628,112 

Weatherstrip, D. H. Talbert !>?8,420 



1,355 
628,168 
628.427 
628,210 



627,998 



"American-Hunnings" 
TELEPHONES. 

Transmitters, Mapneto Bells and Tele- 
phone Switchboards. Over 'J00»000 of 
our telephones in successful operation. 
Used by War and Navy Uepartments. Id 
ordering state length of line, whether 
sin[?le line or metallic circuit and number of 
telephones to be used on one line. y^'Send 
jm- catalogue "S. A." 
AMERICAN ELECTRIC TELEPHONE CO., 
173 South Canal St., Chicago, III. 




Buy Telephones 

THAT ARE GOOD--NOT "CHEAP THINGS." 

The difference in cost is little. We guarantee 
our apparatus and guarantee our customers 
against loss by patent suits. Our guaran- 
tee and instruments are both g:ood. 
WESTERN TELEPHONE CONSTRUCTION CO. 

250-254 South Clinton St.. Chicago. 
Largest Manufacturers of Telephones 
exclusively in the United States. 




Weed seed destroyer, A. Reis 

Welding mechanism, tr. h". Sievern 

Welding metals, A.W.Andersen 

Wells, packer for oil or iike, G. Palm 

Wheel. See Polishing wheel. Vehicle wheel, 

Wheel, Gratz & Shaw 

Wheels, etc., manufacture of wrought iron or 

steel spoke. H. Ehrhardt (528,080 

Windmill. P. O. Lulnes 628,011 

Windmill, J. Muir 628,412 

Window, J. B. Marshall 628.104 

Window cleaner, M. Nasberg 628,022 

Window screen, J. A. Crocker 628,075 

Wire stretcher, R. H. EIrod et al 628,400 

Wood or sulfite, device for removing splinters 

from ground. J. Goodfellow 628,311 

Wrench. See Nipple wrench. 

Wrench, R. & A. W. Ashworth 628.218 

Yeast, apparatus for propagating, N. Bendixen.. 628,06? 



imiiiiiiiiiiiiiiiiiiijiiimiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiijiij^ 

The Light of America"! 

for wheelmen is that given by the far-famed ^ 

lYIAJESTIO 1-A1YIP| 

[s the nearest approach to the sun as an artficial light. Always ^ 

steady, clear and white. Easy to charge, easy to operate, ~ 

always dependable. All parts metallic and easy to reach for — 

cleaning purposes. A perfect searchlight for 100 feet ahead. h 

Strongly, durably, neatly made. Best reflectors. Convex tront rr 

glass. 2M in. thick. Height of lamp 7M inches. Burns 4 hours. — 

Brass fittings, hanger of tough steel. Uses regular commercial ~ 

carbide of any kind. ^^" Send for free illustrated catalog "S.A." ~ 

EDWARD MILLER & GO. faT<^s%'o'Lr Meriden, Gonn. I 

STORES: 28 & 30 West Broadway, New York. 63 Pearl St., Boston. = 
Manufacturers of " Royal " Bells and " Everllt " Oil Lamps. ~ 

Illllll[|||||li1llllllllllllllllllllllllllllll[|]|l1lll]llllilllllllllllllll[|||||||[|||||lilllllllll]illlll]ll!lllll!llllim 




Roper's New Engineer's Handy-Book 

for STEAM ENGINEERS and ELECTRICIANS. 

Thoroughly revised, rewritten and much enlarged by 
Edwin H. Keller, M. B., and Clayton W. Pike, B.S., 
Ex-President of the Electrical Section of the Franklin 
Institute. Embracing all the recent imfrovements in 
the Steam Engine and giving fnll instructions for the 

CARE and MANAGEMENT of an ELECTRICAL PLANT. 

Nearly 900 pages, ;i25 illustrations, over 700 main sub- 
jects, 222 tables, and 645 questions most likely to be 
asked when under examination before being licensed as 
an engineer. 
Full leather, gilt edges, pocketbook style. $3.50> 
DAVID McKAY, Publisher, 
Send for Circular. 1022 Market St., Philadelphia, Pa. 



XHE i^EW BRl!<(XOL. COUHfTKU 




Registers an accurate account of work done on print- 
ing presses, grain tallies, weighing, measuring and 
other automatic machines. Counts up to 1,000.000 and 
repeats automatically. Simple, accurate, durable. Spe- 
cial counters to order. |^" Send for circular. 

C. J. ROOT, Bristol, Conn., U. S. A. 



DESIGNS. 

Badge, C. W. Bailey 31,114 

Badge. G. W. Hubbell 31.113 

Bottle, M. Henius 31,126 

Bottle, W. C. Taylor 31,127 

Broom and brush holder, Hamlin & Johann 31,123 

Brush body and handle, E. J. Kelly 31,122 

Brushes, etc., back for. T. W. Foster 31.121 

Can or bin, coffee. G. M. Gordon 31,134 

Carpeting, M. M. Cox 31,170 to 31,172 

Carpeting, W. C. Magee 31.166 

Carpeting, N. S. Stewart 31.167 to 31.169 

Column shaft, Schwerd & Erarick 31,158 to 31,160 

Cooker, feed, H. J. Grimm 31,135 

Cord cutter, artificial thumb nail, L. M. Rhoades.. 31,130 

Cotton picker, R. F. Richards 31,151 

Curling iron heater, W. R. Mowery 31.124 

Display ring. C. B. Morrow 31,15t> 

Door securer member, J. A. O'Dell. 31,143 

Electric contact button, W. C. Bryant 31,147 

Eye, W.G. I'erapleton 31,132 

Eyeglass lens mounting, R. M. Mertz 31.131 

fence, wire, J. H. Strofe 31,150 

Fruit gatherer frame, D. B. Rock 31,152 

Glass holder, G.W.Hampton '. 31,12-5 

Glove, D. H. Murphy 31.163 

Heel, cushion, J. Zsiday 31.162 

Lamp, bicycle, W. C. Homan 31,145 

Lamp casing and support, electric arc, C. E. 

Harthan 31,146 

Mat binder, M. D. Stiles 31,165 

Metal structures, blank for expanded, H. E. 

White 31,138 

Monument, L. S. Hainline 31,161 

Musical instrument body, P. E. Wirt 31.129 

Nail file, E. Forquienon 31,119 

Pencil case. H. P. Fairchild 31,118 

Pin. stick, F. J. Wallace 31.115 

Pufl boxes, etc., cover for, T. W. Foster 31,120 

Riveter member, J. W. Thompson 31,139 

Saw blade, Guenther & Murray 31,155 

Scythe, C. C. Brooks 31.1.^ 

Shaft iron, F. L.Lowe 31,149 

Skirt protector, G. S. Hensel 31 164 

Spoon, souvenir, P. M. Van Etten 31,117 

Spoons, etc., handle for, A. G. Rogers. 31,116 

Sprayer body, A. J. Brummeler 31,144 

Stopper or nozzle, B. H. Alvey 31,128 

Suppository, W. C. Lantz 31,133 

Tabletop, A. M. Stover 31,157 

TiepJate, W. Goldie 31.187 

Wall tie or binder, P. R. Wagor 31,136 

Washing machine agitator, A. G. Christman 31,104 

Wheel rim, metallic, C. K. Welch 31,148 

Wrench handle, pipe, O. Lannon 31,141 

Wrench Jaw, pipe, O. Lannon 31,142 

Wrenches, sliding jaw for pipe, J. S. Taylor. ." 31,140 



LW riBEl 

Manufactory EBtablished 1761. 

LEAD PENCILS, COLOR h;D PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 

78 Reaile Street, - - - New York, N. Y. 

Manufactory EstabliBhed 1761. 



DON'T LEAVE YOUR KEYS 

in the front door. Fasten 
them to the pocket or waist- 
band with a key chain secured 
by the Improved Wash- 
burne Patent Fastener. 
Slips on easily, grips like grim 
^^—gggf„r death, don't tear the fabric, 

PiPI^^^^^^^ released instantly. By mail, 
.-^^Qjjfcjr ^ 25 cents. Catalogue of other 
^^^'^Ti I novelties, free. 

^^^^^^^Vcjrf^ AMERICAN 




JUST PUBLISHED. 

Mechanical Movements 

POWERS, DEVICES AND APPLIANCES. 

By GARDNER D. HISCOX. M. G. 

Author of "Gas, Gasoline and Oil Engines." 

Large 8vo. 402 Pages. t649 Illustrations, 

with Descriptive Text. PRICE, $3.00. 

A dictionary ot Mechanical Movements, Powers, De- 
vices, and Appliances, with 1649 illustrations and explan- 
atory text. This is a new work on illustrated mechanics, 
mechanical movements, devices, and appliances, cover- 
ing nearly the whole range of the practi cal and inven- 
tive field, for the use of Mechanics, Inventors, Eneineers, 
Draughtsmen, and all others interested in any way in 
mechanics. 

-SECTIONS.- 
1. Mechanical Powers,— Weights, Revolution of 
Forces, Pressures, Levers, Pulleys, Tackle, etc. 
3. Transmission of Power. -Kopes. Beits, Fric- 
tion Gear. Spur, Bevel, and Screw Gear, etc. 

3. Measurement of Power.— Speed. Pressure, 

Weight, Numbers Quantities, and Appliances. 

4. Steam Pow^er— Boilers and Ailjuncts,— 

P'ngines, Valves and Valve Gear. Parallel Motion 
Gear, Governors and Engine Devices, Rotary 
Engines, Oscillating Engines. 

5. Steam Appliances,- Injectors, Steam Pumps, 

Condensers, Separators, Traps and Valves. 

6. Motive Power— Gas and GasolineEngines, 

— Valve Gear and Appliances, Connecting Rods 
and Heads. 

7. Hydraulic Power and Devices, Water 

Wheels, Turbines, Governors, Impact Wheels, 
Pumps, Rotary Pumps, Siphons, Water Lifts, 
Ejectors, Water Rams, Meters. Indicators, Pres- 
sure Regulators, Valves, Pipe Joints. Filters, etc. 

8. Air Power Appliances,— Wind Mills, Bel- 

lows, Blowers, Air Compressors, Compressed Air 
Tools^ Motors, Air Water Lifts, Blow Pipes, etc. 

9. Electric Power and Construction, -Genera- 

tors, Motors, Wiring, Controlling and Measur- 
ing, Lighting, Klectric Furnaces. Fans, Search 
Light and Klectric Appliances. 

10. Navigation and Roads.- Vessels. Sails, Rope 

Knots, Paddle Wheels, Propellers, Road Scraper 
and Roller, Vehicles, Motor Carriages, Tricycles, 
Bicycles, and Motor Adjuncts. 

11. Gearing.— Racks and Pinions, Spirnl, Elliptical, 

and Worm Gear Differential and Stop Motion 
Gear, P'picyclical and Planetary Trains, '" Fergu- 
son's " Paradox. 

12. Motion and Devices Controlling Motion. 

—Ratchets and Pawls, Cams, Cranks. Intermit- 
tent and Stop Motions, Wipers. Volute Cams. 
Variable Cranks, Universal Shaft Couplings, 
Gyroscope, etc. 

13. Horological. — Clock and Watch Movements 

and Devices. 

14. Mining. — Quarrying, Ventilation, Hoisting, 

Conveying, Pulverizing, Separating, Roasting, 
Excavating, and Dredging. 

15. Mill and Factory Appliances.— Hangers, Shaft 

Bearings, Ball Bearings, Steps, Couplings, Uni- 
versal and Flexible Couplings. Clutches, Speed 
Gears, Shop Tools, Screw Threads, Hoists, 
Machines, Textile Appliances, etc. 

16. Construction and Devices.— Mixing, Testing, 

Stump and Pile Pulling, Tackle Hooks, E*ile 
Driving, Dumping Cars. Stone Grips, Derricks,. 
Conveyor, Timber Splicing, Roof and Bridge 
Trusses, Suspengdon Bridges. 

17. Draughting: Devices.- Parallel Rules, Curve 

Delineators, Trammels, Ellipsographs, Panto- 
graphs, etc. 

18. Miscellaneous Devices. — Animal Power, 

Sheep Shears, Movements and Devices. Eleva- 
tors Cranes. Sewing, Typewriting, and Printing 
Machines, Railway Devices, Trucks, Brakes, 
Turntables. Locomotives, Gas. Gas Furnaces, 
Acetylene Generators, Gasoline Mantel Lamps, 
Fire Arras, etc. 
♦** Copies prepaid to any address on receipt of price. 
|^~ Send for Descriptive Circular. 

MUNN & CO., Publishers, 

SCIENTIFIC AMERICAN OFFICE, 

NEW YORK. 



TRADE MARKS. 

Apparel for men and boys, certain named, E. J. 

Swartwout 33.180 

Baking powder, Hulman & Company... 33,185 

Bicycles for men, women, and children, E. J. 

Swartwout 33.198 

Boots and shoes, Harrisburg Boot and Shoe Manu- 
facturing Company 33,177 

Cigars, Woodmen Qgar Company 33,181 

Coats, pants, and overalls, Syracuse Dry Goods 

Company 33,179 

Cocoanut. shredded, F. Baker Company 33.186 

Lamps, miners', G. Anton 33,199 

Lard, sausages, and bacon. Tietgens & Robertson 33,184 
Medicines, certain named. Madison Medicine Com- 
pany 33,192 

Musical instruments, sheet and book music, and 
note sheets, rolls, and cylinders, certain 

named, Menzenhauer & Schmidt 33.176 

Packing, machinery, Montgomery Brothers 33.19(1 

Publications, American 3 Color Company 33,175 

Pumps, piston. United States Wind Engine and 

Pump Company 33.197 

Remedies for certain named diseases, T. J. Hill... 33,193 

Remedy, pile. H. W. Henshaw 33,194 

Rubber soles for boots and shoes, F. W. Whitcher 

& Company 33,178 

Salmon, tinned, Richard B. Green & Company ... 33,183 
Shelving, certain named, Winslow Brothers Com- 
pany 33,195 

Soaps, medicated and toilet, Kellar Soap Com- 
pany as,191 

Starch, blue, Uwanta Blue Starch Company 33,188 

Sirup, Towle Sirup Company 33,187 

Tobacco, certain named manufactured, Health 

Tobacco Company 33,182 

Washing compounds. Olivine Manufacturing Com- 
pany , 33,189 

Washing compounds, W. Wainwright 33,190 



LABELS. 

" Crescent Brand," for a plaster of Paris, V. C. & 

C. V. King Company 7,003 

" Domestic," for brooms. M. Craffey 6,999 

'* Larcieri's Great Horse Medicine," for horse 

medicine, G. Larcteri 6,998 

" Lion Brand, for Plaster of Paris," V. C. & C. V. 

King Company 7,002 

" Little Midget," for brooms, Lee Broom and 

Duster Company 7,000 

" P. & B. Insulating and Building Paper," Stand- 
ard Paint Company 7,005 

" P. & B. Ruberoid Locomotive Cab Roofing," 

Standard Paint Company 7,007 

" P. & B. Ruberoid Roofing," Standard Paint 

Company 7,006 

" Peerless Black," for carbon black. Peerless Car- 
bon Black Company 7,001 

" Perfect Drinking Water," for drinking water, 

Boston Filter Company 6,994 

" Philadelphia," for condensed milk, Charles E. 

Hires Company 6,995 

" Purified Water," for drinking water, Boston 

Filter Company 6,993 

" Stewart's Log Cabin Scotch Snuff," for tobacco 

snuff, Stewart Snuff Company 6,996, 6,997 

" The Universal Building Paper," Standard Paint 

Company 7,004 



361 BROADWAY, 



PRINTS. 

' Mennen's Borated Talcum Powder," for talcum 
powder, Gibbs & Williams Company 149 

■ Mill End," for fabrics, C. A. Lockhart 147 

Our Sailor Boy," for naval block toys, R. Bliss 
Manufacturing Company 148 



BoxP, 



KING CO. 

Waterbury, Conn. 



'Universal 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. S pecial rates will be given where 
a large number of copies are desired at one time. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
foing list, provided they are simple. at a cost of f40 each, 
f complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
Vork. Other foreign patents may also be obtained. 




Kneading and Mixing Macliines 

Over 6200 in use. Over 300 varieties 
in 155 different industries. 

Patented in all countries. 

WERNER & 

PFLEIDERER 
Saginaw, Mich. Build- 
ers of all kinds of Chemi- 
cal Machinery, also at 
Cannstatt.London, Vienna, 
Berlin, Paris and Moscow. 
Hiaf-est International Aivards 




^^MADIMF VAOnO FWriUFS 



'mPINE VAPOR ENGINES. 

^. 5IXTM YEAR. NEW MODEL.UP T£DATE^ 



WANTED-SPECIAL MECHANIC 

An examination of applicants will be held at the Navy 
Yard, Xew York, July 25, 1899, for Special Mechanic at 
$4.00 per diem, skilled iu laying out work and cutting 
patterns for galvanized-iron workers in the manufac- 
ture of ventilating ducts, round and rectangular, 
straight and curved, with branches of varying sizes; 
also skilled in the manufacture of skylight work and in 
the use of modern machinery for sheet-iron work The 
examination will be open to all comers who can give 
evidence of experience in conducting the kind of work 
for which they seek employment, and who are citizens 
of th e United States. Applications will be addressed to 
the Commandant, Navy Yard, New York, snd must be 
delivered to him on or before Monday, July 24. No 
application received after that date will be considered. 
Each applicant will state in his application his name, 
age. residence, citizenship, present occupation (stating 
shop and position therein) and previous employment or 
work done. The application must be accompanied by 
evidence of citizenship and by certificates, preferably 
from previous employers, as to character, habits of in- 
dustry and sobriety, and skill and experience in eon- 
ducting work of the kind required. 

JOHN D. LONG, Secretary of the Navy. 



WANTED— Sole control for New Zealand of a suitable 
article to be sold through canvassers. Particulars and 
terms to IMilton Porter, Wellington, New Zealand. 



CARD INDEX 



File Drawer. New PateutFor Sale. 
Address C. W. Bcarritt, B elton. Mo. 



Machinery, Tools, Dies, Metal Work designed and 
constructed. Ernst, 705 Summit Ave , Jersey City, N. J. 



V4 H.P 

Columbia Mfg 



Electric Motors So """'*§§ 

Co., 814 Walnut St., Philadelphia, Pa. 



ICE 



MACHINES, Corliss Engines, Brewers' 
and Bottlers' Machinery. THE VILTER 

MP^G. CO., 899 Clinton Street, Milwaukee, Wis. 



r CRANt>RAPID5.HICH[CAN. 




TYPE WHEELS. MODELS &.EXPERIMENTAL WORK. SMALL MACHINERT 
NOVELTIES Bt E.TC. HE.W 7DR J^ STEHCIL WORKS 100 NWSSAU ST N.Y. 



TURBINES 



By Send for Circular "M." 

JAS. LEFFEL & CO. 
Sprlnsfleld, Ohio, IJ. S. A. 




The Light is Right. 



The BUNDY LAMPS 

THE ONLY PERFECT 

ACETYLENE CAS LAMPS 

l^'or Bi cycle, Carriage, Ph y slcians 
Fire Departments, and Headlights. Ef 
flcient, easily charged and operated. Wa- 
ter absolutely controlled. Gives pure 
dry gas. Manufactured by 

The Frank E. Bundy Lamp Co , 

Elniira, N. Y., U. S. A. 

(See illustrated editorial in Scientific 
AMERICAN, April 15, 1899.) 




Weigbt, %i ounces. 
Acetylene Gas Operating Lamp, 
for Physicians and Surgeons. 



50 YEARS' 
EXPERIENCE 




RADE Marks 
Designs 
Copyrights &c. 

Anyone sending a sketch and description may 
quicliiy ascertain our opinion free wnetheran 
invention is probably patentable. Communica- 
tions strictlvconBdential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 

Scientific Jfnterican* 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, %\. Sold by all newsdealers. 

MUNN &C0.36' Broadway, New York 

Branch Office. 625 P St.. Washington, D.C. 



GAS .*' GASOLINE ENGINES 

WATER MOTORS 

BACKUS WATER MOTOR CO . NtWARK N. J. U. S. A . 



Patent on a nun-reflllable 
bottle. Entire patent sold 
outright or by State rights. 
For particulars address 
J. ColbaBBani, 416 13th gt., Brooklyn, N. Y, 



FOR SALE 



FOR SALE. 

Pitent Bight No. fl15 537. The most 
Oompiete street Sweeper ever iOTented. 
Gathers and aelecia the fine from the 
■oarse. Duatless. simple and durable. 
A fortune for the rii^ht man or a com- 
pnj. Address A. C. A. DUPUY, 
[702 Lft HupeSt.NewOrleftDS, La. 




YOU CAN MAKE 5I00.A WEEK ! 

IOwnYour Own Show, complete, outrt-sioo.' 

,UFE MOTION FILMS & MACHINES. 

Great PASSION j^LAVA^yooTHER^^suBJEicTs 

a.LuWNrLAROcsTMFR.PHILADApHIA P.A.\ 




EVERYBODY HAS SOMETHING TO MEND 

Mends everything— china, glass, marble, bric-a-brac, etc. Re- 
quires no brush. Colorless, odorless, and will stand hot water. 
Sample bottle sent prepaid on receipt of S&C. 

AGENTS WANTED in every town and locality. Good 
agents can make big money. Write us about your locality. 

GEM CHEMICAL CO., 

No. S 6. Howard Street, BALTIMORE, MD. 



A Firm of English Merchants 

with a Branch Counting House and a Machinery De- 
partment in Buenos Ayres, Argentine, are willing to 
represent one or two good American Manufacturers 
wishing to extend their business in that Republic. 
Address with particulars 

WALSH, LOVETT & CO., Birmingham, England 




Brass Band 

Instruments. I>rnnis, UnlformB 

& SiippLibH. Write for catalog. 445 
illustrations. FREE; it gives Mu' 
Eic and Instructions for New BandB. 

LYON & HEALY, 
:S8 Adama St.* CIII43AGO, 




N. Y. Camera Exchange. 




' list. 
CAMERA EXCHANGE, 



Saved on all makes of Cameras 

Headquarters for Buying, Selling 
and Exchanging CamerasorLenses. 
Large assortment always on hand. 

Developing, Printing, etc. 
Photo supplies of every description 
at lowest prices. 

~ Send 2c. stamp for bargain 
Address 



43 Fulton St., NEW YORK 






Fits the Cwji. 



:t0 
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INSPECTIONS 



AND 

raSURANCB 
AfiAIMSTLOSS 

OR. 

DAMAGE 

TO 

PROPEMY 

AND 

LOSS-OF-UFB 

AND 

iNJDFnr 

TO-PERSONS 
CAUSEDBY" 



SrmnBOlLER-KPLOSIONS 

J-/1- Allen 'PRSSIDErn' 'V-B-RUNKLDi'VlCEPliESIDENT 

_ J.B.PlQlCE'SECREiaBy f-B-Allen-JSVicePresideht 
I ILBBRAINEIIDJSS'TTREAS. LF.MlaPLEBROOK.ASSTSECB ! 




m Exeicise 



Healthy and 
pleasurable, for 
young and old of 
either aex. is fur- 
nished by the 

WINTON 
MOTOR 
CARRIAGE 

the newest kind 
of V e h i cle . It 
1. - a^-t ,^n.n. ,t . ^ ^un s swiftly and 

Price ^1,000. NoAgents. easily. Canbeop- 
erated by a grown boy. Perfectly safe. Speed con- 
trolled by driver at will. Hydro-carbon system. Full 
particulars sent free on application to 

THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio, 



in ^% TRADE MARK 

rECAMOl 
ALUMINUM PAINT. 



D" 



Latest application of Aluminum. Looks like Frosted 
Silver. Washable. Untarnishable, Water, Oil and 
Weatherproof. Durable, Easily Applied. Bicycles, 
Yachts, Radiators, Pipes, Metal Work, Machinery, Dy- 
namos, Motors. Apparatus, Arc Lamps, Sockets, Brack- 
ers. Cars, Stations, General Decoration, etc. Sample 
bottle, by mail, for 25 cents. 

THE AMERICAN PEGAMOID CO., 346 B'way, New York. 
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Bottled 
Fun 

Cut the string 
And let it run ; 

Nothiag like it 
Under the sun. 
There's delight in the 
[flavor, there's health in 
I the purity of H 1 KES Boot- 
Ibeer. The great temper- 
lance drinli. When the day 
lis hot there is no drink so 
I satisfying; when the vi- 
Itality is low no drink is so 
Ibeueflolal; when you are 
I over heated no drink is so 
I cooling as 



HIRES 
I Rootbeer | 

One 

package 

of 

Extract 

Fills 

Forty 

Pint 

Bottles. 



Rootbeer 

A temperance drink /or everybody. 

Make it yourself at home. A package of 
Extract makes five gallons. Hires Root- 
beer, Carbonated ready for drinking. Sold 
everywhere by the bottle and case. Write to 

THE CHARLES E. HIRES COMPANY. 
Philadelphia, and ask how a boy can make 
from 40 cents to ?4.50 per day. 




CARBORIMI 



CRtNDiNG Materials 

IN ALL FORMS. 
THE CARBORUNDUM CO., - NIAGARA FALLS, N. T. 





WALTHAM WATCHES 

The best and most reliable timekeepers 

made in this country or in any other. 

T/ie "Riverside" {trade-mark) movement is jeweled 
throughout with rubies and sapphires. 



For sale by all jewelers. 



WOODWORKERS 

are appreciating the 

Charter Gas and 
Gasoline Engine 

Proof from nearly every State 

and Territory of the Union, by addressing 

CHARTER GAS ENGINE CO.. Box 148, STERLING, ILL. 





ted 
March 2s, 1899. 



The "MOSSBERG" Tire Bell 

No spvings nor clockwork to operate its striking me' 
chanisiu. TWO HAUMEK^ stand upright in- 
side the bells. They strike the bells asharp, quick 
blow, and itniDediately drop down, leaving the bells 
to vibrate freely, thus producing the loudest, clearest, 
most musical tones possible. Operated by means of a 
'ilight cord connecting with tne handle bar. The 
lifrhfest Touch Rinp:s the Bell. Can be attached to 
he front or rear fork equally well. Nothing to get 
'Ut of order. Never rattles. Prices: — No. 1, Mosa- 
oerg Chime, 75c. No. 2, Single Gong. 5(lc. Easily 
worth twice the money. 6'ewi, postpaid, direct froia 
factory at these prices. US" Send for Catalogue. 

FRANK M088BER& CO., 
P. O. Drawer A. Attleboro, Mass. 



All varieties at lowest prices. Best Railroad 
Track and Wagon or Htock Scales made. 
Also 1000 useful articles, including Safes 
Sewing Machines, Bicycles, Tools, etc. Save 
Money. Lists Free. Chicago scale Co., Chicago. 111. 







ANTLER BICYCLE GARTER 

New Automatic Buckle. Does not bind or Slip. Solid Comfort. 



Jii 



Madeof the toest % 
Silk or Lisle Web, 
with Patent Ant- 
ler Buckle. Sani- 
plepair,8ilk,iJ5c. 
^^ „, ,^ Lisle, 15c. All 
™= V^',3 colors in either 



of all deaieraorby mail poatpa'd. 

JACOB GUMP, 527 W. Baltimore St., Baltimore, Md., 



The Yankee DRILL GRINDER 



for grinding both Twiat and Flat Drilla. 
Grinda all aized drills from J^ to 2k in. Can 
be aet for any size in a few aeconda. Givea 
any deaired clearance. Fully guaranteed. 
**Can't Grind Wrong." Catalog free. 

G. T. EAMES COMPANY, 
250 Aaylum Ave., Kalamazoo, Mich- 




THE MERY 
BEST . 
ETC. 

W!! JESSOP A SONS U5 91 JOHN ST. NEW YORK-; 




Desirability 



of the 

Columbia 

Bevel-Gear 

Ghainless. 

A bicycle chain should be so adjusted as to have no appre- 
ciable " slack," neither should there be any tension except when 
power is applied. The cyclist who rides a chain wheel under 
any other condition wastes a part of the energy he expends. 
All trouble incident to the chain can be avoided by riding a 
Columbia Bevel-Gear Ghainless. The mechanism is positive and 
so enclosed that its running qualities cannot be affected by dust 
mud or rain. It practically takes care of itself. Columbia, 
Hartford and Vedette chain wheels are the best of their type 
GHAINLESS, $60 to $75. CHAIN WHEELS, $25 to $50. 

POPE MANUFACTURING CO., Hartford, Conn. 



Difficult 
Problem 
Solved. 



THE IiUBHlCRTIOfl OF 
GRS EflGIflES. 

The Burirell Antomatic Oiler aolvea the prob- 
lem 80 completely that it leavea nothing further to 
deaire. The oil ia aprayed around the piaton at every 
atroke. There ia no waate or loaa; the lubricant goea 
where it doea the moat good. 

Speed regulated by throttle, aame aa ateam engine. 

Not affected by atmoapheric conditiona. 

Thia engine apecially adapted to launchea. 

We build enginea and launchea on the aame atandard 
of excellence aa the Cleveland bicycle. 

M. A. X^OZIEl? <Sl CO. 

Dept "A" Gas Engine Dept, CLEVELAND, O. 



a* ♦«»»*»♦«»♦»»*♦*♦♦»*♦******* **& 

f Tribune Bicycles j 

for 1899. 

i The Best Wheels in the World. 




B^~ Write for large New Catalogue iUustratmg our * 
full line of twenty-three models. 

I The Black Mfg. Co., Erie, Pa. 

;;>♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦»♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ ♦ff 




All ARITHMETICAL 
/\1-,U, PROBLEMS 

solvedrapidlyand accurately 
by the Comptometer, Saves 
6o per cent of time and entire- 
ly relieves mental and ner- 
vous strain. Adapted to all 
commercial and scientific 
computation. Why don't you 
get one ? Write for pamphlet. 
FELT & TARRANT MFG. CO. 
52-56 Illinois St. Chicago. 



HALF A CENTURY OF CYCLES.— AN 

interesting hiatory of the cycle from its or^inup to the 
present time. The first crank-driven bicycle. The 
'*bone-ahaker" and ita aucceaaors. The tricycle. The 
modern wheel. Cycle building a science. Pointa of im- 
provement. The pneumatic tire. A hand and foot 
cycle. With 9 illuatrationa. Contained in Scientific 
American Supplement. No. I01'.i. Price 10 centa. 
To be aad at thia office and from all newadealera. 



TANKS, TOWERS and WINDMILLS. 

For Manufacturiner Planta, Hotela. 
Railroada. Waterworta Syatemafor 
Small Towna and Private Grounda. 

SenA for Illustrated Catalogue. 
W. R. Caldwell Co., 221 E. Main St., 
Louiavilie, Ky. 



HinH GRADE FOOT POWER LATHES 

1 1 1 U I I W. p. DAVIS, ROCHESTER, N. Y. 





When you buy a smith -PRfMir.R, 

THE WPni^O MACniNE EMBOOYINO AIL 
THE BEST rtATURES IN lYPEWRITER 

coiNSTRUCTioN. j^Nomj? A^r oimoo// 
'"f«5MiTn Premier 5Ymcu5E,N.Y. 

TVPEWRITTR Co. u. s. A. 



THE BICYCLE: ITS INFLUENCE IN 

Health and Diaeaae.— By G. M. Hammond, M.D. A val- 
uable and intereating paper in which the aubject ia ex- 
haustively treated from the following standpoints: 1. 
The use of the cycle by persona in health. 2. The use of 
thecycle by personsdiseased. Contained in Scientific 
American Supplement, No. 1002. Price 10 cents. 
To be had at thia office and from all newadealera. 



Cbe Cypewrlter exchange 




1)^ Barclay St.. NEW YORK 
124 La Salle St., CHICAGO 
38 Bromfield St., BOSTON 
817 Wyandotte St., 

KANSAS CITY, MO. 
209 North 9th St.. 

ST. LOUIS, MO. 

432 Diamond St.. 

__ PITTSBURGH, PA. 

f We will save you from 10 

to 50^ oil Typer;ritera of ail 

makes. 

8^S^ Send lor Catalogue. 



THE SCIENTIFIC AMERICAN 

CyclopsdiaofkeiplSjMesliQueriss 

12,500 RECEIPTS. 708 PAGES. 

Price, $5.00 in Cloth; $6.00 in Sheep; $6.50 in 
Half Morocco, Postpaid. 

npHIS great 
' work has now 
been on the mar- 
ket for nearly 
six years, and 
the demand forit 
has been so great 
that twelve edi- 
tions have been 
called for. 

The work may 
be regarded as 
the product of 
the studies and 
practical ex- 
perience of the 
ablest chemists 
and workers in 
all parts of the 
world; the infor- 
mation given be- 
ing of the high- 
est value,arrang- 
ed and condensed 
in concise form, 
convenient for ready use. Almost every inquiry 
that can be thought of, relating to f ormuhe used 
in the various manufacturing industries, will here 
be found answered. 

Those who are engaged in almost any branch 
of industry will find in this book much that 
is of practical value in their respective callings. 
Those who are in search of independent business 
or employment, relating to the home manufacture 
of salable articles, will rind in it hundreds of most 
excellent suggestions. 

MUNN & Co., Publishers, 

Office of the SCIENTIFIC AMERICAN. 
361 BROADWAY, NEW YORK. 




PRINTINC INKS 

The SCIENTIFIC AMERICAN la printed with CHAS 
ENBU JOHNSON & CO.'S INK, Tenth and Lombard 
8ta.. Philadelphia, and 47 Rnse St., opp. Duane, New York 



Cameras 



Have Simplified Photography. 

ADLAKE BOOK TREE for a postal; tells all about 
Adlakes. 

FREE WITH ALL ADLAKES: 

New Adlalce Metal Shutter. 
Portrait Attachment. 
Device for makiny Panoramic Pictures. 
New Multiplex Attachment for taking 2 to 4 pic- 
tures of same object in different positions on 
one plate, $1.00 extra. 




Adlakes are best for Everyone but Professionals. 

Sent, express paid, anywhere in U. S. 

1 With 12 Meta^l Light d* /i rf\ 



Adiake Regular, 3ix4t, tight piate Holders 



Adiake Regular, 4x5, tT^^^pfate^H^oUr^:^^^' 
Adiake Special, 4x5, JSSSa^tlXFd';^''^^^^- 
Adiake Repeater, 3ix4i, I^^^l%%TJrl', 
Adiake Repeater,4x5, ?pt^n'|tttoT"^^^°"* 

Glass Plates cost half the price of Films. 



10.00 

12.00 

5.50 

8.00 



;THE ADAMS & WESTLAKE CO., 108 Ontario Street, CmCAGO, '""''rX^.ii"„l^a\''e'Z'e'^^^^^^^^^^^ 
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